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ABSTRACT 


v/' 

The  project  is  concerned  with  the  investigation  of  quantization,  charge 
transport  and  applications  in  two  dimensional  subbanding  systems  including  MOSFET 
and  various  junction  field  effect  configurations.  The  degree  of  subbanding  to  be 
expected  in  various  semiconductor  materials  has  been  characterized  for  different 
channel  doping  densities,  temperatures  and  surface  orientation.  The  materials 
treated  here  are  (110)  and  (111)  Si,  n-GaAs,  n-InP,  n-InAs  and  n-InSb.  Results 
for  both  buried  conducting  channels  and  surface  conducting  channels  are  presented. 
It  is  noted  that  subband  separation  in  excess  of  100  meV  is  to  be  expected  for 
n-Si  of  appropriate  surface  orientation  and  doping  concentration.  Even  larger 
separations  may  be  expected  for  various  compound  semiconductors.  The  Fermi  level 
has  been  calculated  for  different  channel  dopings  at  4.2K,  77K  and  300K.  The 
channels  are  shown  to  be  degenerate  under  certain  conditions  in  spite  of  the  fact 
that  a  3D  system  would  be  non-degenerate  at  the  same  temperature  and  concentration 
Theory  is  presented  for  transverse  voltage  amplifying  devices.  This 
structure  constitutes  a  new  class  of  semiconductor  devices. 


FOREWORD 


This  is  the  first  annual  report  for  ONR  contract  N0014-76-C-1081  sponsored 
by  the  Office  of  Naval  Research. 

The  personnel  associated  with  the  project  this  last  year  were  Prof.  J.  W. 
Holm- Kennedy,  principal  investigator,  and  Mr.  Daryl  Motoda,  technical  assistant. 

The  contract  supports  the  investigations  of  subbanding  phenomena  and 
related  applications  in  various  semiconductor  subbanding  systems.  Emphasis  in 
this  report  will  be  placed  on  the  degree  and  nature  of  the  subbanding  to  be 
expected  in  various  semiconductors  and  the  transverse  voltage-amplifying  device 
Other  proposed  applications  supported  by  the  project  will  be  treated  at  a  later 


Subbandinq  in  Semiconductor  Devices 


In  recent  years  there  has  been  a  growing  activity  in  investigations  of  the 
physics  of  two  dimensional  subbanding  in  electronic  devices.  Heretofore  the 
field  has  been  limited  to  investigations  of  MIS  structures  with  heavy  emphasis 
on  the  common  Si  MOSFET.  Although  those  investigations  have  proven  fruitful, 
and  there  is  still  a  good  deal  of  intense  activity  surrounding  this  type  of  device 
the  MOSFET  is  not  the  only  candidate  for  subbanding  nor  is  it  necessarily  the 
best  one  for  certain  areas  of  study. 

The  principal  investigator  has  proposed  a  completely  separate  and  new  class 
of  two  dimensional  subbanding  systems  which  promise  to  be  more  versatile  in 
their  applications.  These  devices  use  a  p-n  homo- junction  to  confine  the  free 
electronic  charge  in  the  semiconductor  to  conducting  regions  so  narrow  as  to 
exhibit  quantum  effects  (subbanding).  This  system  is  akin  to  the  common  J-FET 
but  is  designed  to  insure  a  sufficient  degree  of  confinement  to  guarantee 
quantum  effects. 

The  ideal  band  structure  for  a  subbanding  system  is  well  known.  It  consists 
of  sets  of  two  dimensional  ellipses  in  k-space.  The  subband  members  are  separated 
in  energy  determined  by  the  degree  of  confinement.  For  junction  subbanding 
structures  (J-SUBS),  the  bands  in  k-space  will  ideally  have  the  same  shape  as  for 
MOSFETs.  However,  J-SUBS  may  be  expected  in  practice  to  vary  markedly  from  the 
MOSFET  nature.  J-SUBS  are  more  versatile  and,  except  where  an  interface  is  used 
as  a  barrier  on  one  side  of  the  device,  should  not  suffer  from  the  presence  of 
the  SiO?/Si  interface,  related  surface  charge  and  surface  roughness. 


i 
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Degeneracy 

One  effect  of  subbanding  is  to  lift  part  of  the  degeneracy  of  the  bulk 
three  dimensional  band  structure.  This  results  in  finding  fewer  k  states  near 
the  edge  of  the  conduction  (sub)  band  than  for  the  3D  system.  The  degree  of 
band  filling  is  therefore  stronger  when  electrons  are  introduced  into  the  band. 
Fewer  electrons  are  needed  to  fill  all  the  lower  states  in  the  subband  and  as 
a  result  one  may  expect  degeneracy  in  the  two  dimensional  structure  whereas  a 
similarly  doped  three  dimensional  channel  would  exhibit  non-degenerate  behavior. 
The  location  of  the  Fermi  level  Ep  depends  on  how  the  electrons  are  distributed 
throughout  the  subband  and  therefore  on  the  temperature  (for  Ep  below  E^). 

3/2 

For  a  parabolic  3D  band,  one  knows  that  the  density  of  states  depends  upon  m* 

In  the  2D  structure  the  density  of  states  depends  on  m*,  i.e.,  on  the  mass  to 
first  power.  Thus  one  may  expect  stronger  degenerate  effects  in  semiconductors 
having  smaller  effective  masses,  such  as  n-InSb  and  n-GaAs,  than  in  materials 
with  larger  effective  masses  (such  as  Si).  The  valley  degeneracy  also  affects 
the  density  of  available  states  (contrast  (111)  n-Si  with  6-fold  degeneracy  to 
n-GaAs  with  1-fold  degeneracy). 

All  of  these  effects  may  be  treated  quantitatively  by  considering  the 
condition  for  conservation  of  carriers  in  the  conducting  channel.  One  can  show 
that  the  population  of  the  subband  is 


1/2  hT  (Ep-E  )/fcT 
"v  '  4  +1] 


(1) 


where  m,  and  m0  are  the  principle  subband  effective  mass  values  in  the  non- 
lv  2v 

L 

confining  directions,  T  is  the  temperature  and  Ec^  is  the  subband  edge  for  the  vL 
subband.  The  total  number  of  carriers  in  the  channel  of  width  Wc  doped  at  a 
concentration  is  simply^ 

n0(cm'2)  =  NdWc  .  (2) 
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Carrier  conservation  yields 


Wc  - 1  \ 


resulting  in  the  expression 


where 


-(E-.-E  )  a,  NW/feT 
m  [e  ^  F  +  l]J  =  edc 
■i-t  j 


_  4tt  /  m  vl/2 
“j  "  I^nj(rnlJm2j) 


(3) 

(4) 

(5) 


Here  v  has  been  replaced  by  -L, j  to  illustrate  the  contribution  from  the  different 
subband  sets  (j)  and  all  of  their  contributing  members  (l) .  n-  is  the  valley 

J 

degeneracy  factor  (e.g.,  tv. =6  for  (lll)-n-Si). 

Several  interesting  observations  may  be  made  here.  If  only  one  subband  is 
occupied  and  it  is  clearly  degenerate  (i.e.,  [Ep-E^ ]/feT  » 1 ) ,  the  expression 
for  Ep  becomes 

EF  ■  Evl  +  NdV“j  •  («) 

If  two  different  subbands  are  degenerate  and  only  these  are  occupied,  one  finds 


E  =  a2Ec2  *  alEcl  +  NdWc 
F  a0  +  a-,  a,  +  0U 


‘1 


*i 


(7) 


and  so  on.  Thus,  for  such  conditions  Ep  becomes  linear  in  Wc.  One  may  expect 
to  vary  the  degree  of  degeneracy  in  a  very  controlled  way  (linearly  in  Wc)  by 
simply  controlling  W£  through  the  variation  in  the  depletion  width  with  applied 
gate  voltage.  An  increasing  Wc  is  therefore  expected  to  increase  the  degree 
of  degeneracy.  This  effect  should  continue  to  occur  until,  for  large  Wc>  the 
subbands  become  so  close  together  that  the  effective  density  of  accessible 
states  forces  again  a  non-degenerate  condition  (approaches  the  3D  system). 

At  pinchoff  the  channel  is  empty  (Wc=0)  resulting  in  a  non-degenerate  con¬ 
dition.  Thus  one  has  a  system,  which,  if  it  exhibits  degeneracy  effects,  may 
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be  varied  between  strictly  non-degenerate  conditions  and  strongly  degenerate 
conditions  while  maintaining  a  number  of  other  parameters  unchanged.  This  is  in 
stark  contrast  to  the  MOSFET. 

The  J-SUBS  therefore  present  a  very  interesting  and  versatile  physical  system 
with  which  to  probe  fundamental  physical  phenomena  of  two  dimensional  systems. 

They  also  afford  unique  applications  potential. 

Appendix  I  is  the  text  of  a  paper  published  in  the  proceedings  of  the  Second 
International  Conference  of  2D  Systems  (Brechtesgaden,  1977)  and  describes  an 
approximate  method  for  computing  the  strength  of  the  quantum  effects. 

Figures  1  through  58  and  the  associated  tables  show  the  results  of  a  portion 
of  our  caluclations  of  both  subband  edge  energies  and  Fermi  level  Ep  for  (110)  and 
(111)  n-Si ,  n-InSb,  n-InAs,  n-InP  and  n-GaAs  for  various  channel  doping  and  channel 
width.  (Similar  analyses  applies  to  p-type  channels.)  The  quantum  effects  can 
be  very  pronounced  under  appropriate  conditions,  being  100's  of  meV  in  some 
instances  as  compared  with  values  on  the  order  of  10' s  of  meV  for  Si  MOSFETs. 

Of  course,  if  the  conducting  channel  is  located  at  the  surface,  the  confinement 
on  the  surface  side  of  the  channel  is  usually  more  abrupt  than  on  the  p-n  junction 
side  naturally  resulting  in  sharper  confinement  and  therefore  stronger  quantum 
effects  (i.e.,  large  subband  separation).  The  separation  for  abrupt  surface 
channel  device  is  easily  shown  to  be  the  same  as  for  the  symmetric  channel  in  the 
bulk  with  simply  every  other  subband  removed  (see  Appendix  I). 

It  is  observed  that  the  degeneracy  effects  are  strongest  for  the  lighter  mass 
semiconductors,  as  expected.  With  appropriate  design,  the  Fermi  level  is  seen  to 
penetrate  several  subbands. 


Transverse  Voltage  Amplifier  Device 


For  particular  surface  orientations,  the  subband  structure  exhibits  an 
anisotropic  character.  Different  subband  sets  have  different  energy  separations 
due  to  their  different  transverse  effective  mass  values.  The  effective  mass 
tensors  for  transport  in  directions  parallel  to  the  confined  conducting  plane 
differ  for  the  different  subband  sets  (e.g.,  (HO)n-Si).  This  results  in 
different  contributions  to  the  anisotropic  transport  from  the  different  subband 
sets. 

Because  of  the  energy  separation  of  the  subband  sets,  the  rt  .  ,ve  subband 
populations  are  temperature  dependent.  The  separation  is  gate  vo  „e  dependent 
through  the  effect  of  the  gate  voltage  on  the  degree  of  confir  ^  The 
transport  anisotropy  results  in  the  generation  of  a  voltage  depenociit  transverse 
voltage  Vj  for  non-principle  directions.  If  dVj/dV^  >  1 ,  one  has  a  differential 
voltage  gain. 

One  can  write,  for  two  valleys  separated  by  AE, 


3 VT  3V,  a._  9W 
T  _  _ T  9AE  _ c 


3Vr  3AE  3W  3V 
G  eg 


(8) 


Here  Wc  is  the  conducting  channel  width. 


For  the  non-degenerate  case,  and  where  we  neglect  screening  effects,  one 
can  write 


3V 


T 
9AF 


n{ 


l'Al  +  lrBl )e 


-AE/feT 


_  „  W  F/W\ 

feT[l  +  oe-41^1]2  SD  L 
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x  .  A  !lVo  (_L_)l'/2[v  +v  ,1/2 

xn  LNd  q  'Nd+Na  ^  L9 


sine.  Rcose.  □ 

(yab-')I  — - ^ - 

sl" 9a,b  +  ya,bcos  Vb 


where 


y  _ 

fl  “llA 


B  u. 


and  where  A  and  B  correspond  to  the  lower  and  upper  subband  respectively.  y±  and 
p  M  are  the  mobility  values  perpendicular  (±)  and  parallel  (il)  to  the  ellipse 
principle  axes,  m-j  and  m 2  are  the  "free  electron  tensor  effective  mass  components, 
VD  is  the  junction  built-in  potential,  kl  is  the  width  of  the  conducting  channel, 

L  the  channel  length,  F(W/L)  accounts  for  contact  shorting  effects,  V SD  is  the 
source  to  drain  voltage,  N.  and  N  the  doner  and  acceptor  concentrations,  k  the 
relative  dielectric  constant  and  xn  is  the  depletion  width  on  the  n  side  of  the 
junction,  0.  and  0D  are  the  angles  the  channel  orientation  make  with  :he  A  and  B 
ellipses  3AE/3xn =  -2  3AE/3Wc  is  computed  from  the  expression  for  E^  in  Appendix  I. 

A  more  general  expression  can  be  derived  to  include  the  effects  of  higher 
subbands  and  the  effects  of  degeneracy.  One  finds  that  both  Ep  and  Ec .  .  are 
functions  of  Wc.  Analyses  for  the  transverse  voltage  gain  for  a  system  with  two 
subband  sets  yields 


°J1=  3H.Wf(W)v 
3  Vr  3V  LMl/VSD 

g  g 


r  =  {  l  t4lrfllnA/  -2irRlnRiJ/{.r(nA,  +nRi))} 


3T 

3x 


(20) 


d£_  =  1  ro  r  dA_  'K  .  r  dB_ 

dxn  B2  ^  ;  du;  dxn  \  dui  dxn 

••  «  x  n  j  j  n 


f\  =  l  I  rA  I  nA^.  ~  ^  I  rR  I  nR  -i 


»  J 


B  5  i.  (n M  +  nBj} 


(21) 

(22) 


<c » J 

C, 


du .  Cr 


dA_  -  _A  V  r  1  Zin  ,  _B  T  r  1  ^in 

dxj  T  5  elEcrEF>«T+,  dxn]  T  j  [e(Ecj-EF>/feT+1  dx„]  ‘  ’ 

jp  D.  i  du  .  Dq  i  du . 

^  * '  _T!  [JEcrEF>/feE  C'Ecj-EF"‘E,  {ZA) 


CA  S  4rA  ax  feT  (25) 

CB  5  2rB  ^  (26) 

ct^  ~  4Tr(m1Ain2A)1/2/h2  (27) 

aj  s  47r(m1Bm2B)1/2/h2  (28) 

Da  5  4feTa^  (29) 

DB  =  2feTaj  (30) 

Ui,jSEc-  •  “EF  <31> 

^  *  J 

The  above  applies  for  any  doping  profile.  If  the  device  has  n  and  p  regions 
homogeneously  doped  and  assumes  the  depletion  approximation,  the  analysis  is 
simplified  by  writing 


(32) 


where  x  is  the  n-depletion  width.  Here  n-  and  n.  are  the  populations 

n  -c  j 

1.L  1L. 

of  the  -t  and  jin  members  of  the  A  and  B  subband  sets,  respectively. 

For  convenience,  only  results  for  the  non-degenerate  case  assuming  the 
lowest  subband  member  of  each  set  only  is  occupied  will  be  presented  here. 
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By  considering  Eqs.  (9)  through  (15),  several  observations  may  be  made  for 

the  simple  case.  To  maximize  the  gam  one  wants  to  maximize  |r^|  +  |r„|,  x  , 

e"AE/feT/(l+fie“AE/feT)2  =  |  cosh2[^£na  +  AE/2feT)],  V$D>  and  “f(W/L)  which 

^  ^n  9 

has  a  maximum  value  of  1.  can  be  maximized  by  setting  V  =0  and  maximizing  x^/Vg. 

9 

This  may  be  accomplished  via  doping  N  > N  ,  and  keeping  the  doping  light.  The 

a  u 

latter  is  constrained  however  by  the  prerequisite  for  significant  subbanding 
(dependent  upon  relatively  heavy  doping).  There  is  an  advantage  in  unequal  densities 
of  states  with  the  B  subband  having  a  larger  density  of  states.  The  mobility 
anisotropies  y^,  yg  should  be  as  large  as  possible  and  9g=f'“e^  should  be  chosen 
for  maximum  values  of  |r«|  +  | rg | -  The  temperature  enters  the  expression  in  a 
significant  way.  For  feT«AE,  G  =  3Vj/3Vq^0.  For  feT»AE,  G  +  0.  There  is 
clearly  an  optimal  relationship  between  AE  and  feT  and  the  gain  may  be  expected 
to  be  quite  temperature  sensitive,  perhaps  displaying  thermometric  applications 
potential.  We  have  performed  extensive  calculations  on  this  system.  They  show 
that  a  differential  gain  is  to  be  expected.  The  results  will  be  reported  at  a 
later  date. 

Our  other  appl ications-oriented  work  has  also  progressed  and  will  be 
described  elsewhere.  Effects  of  subband-washout  will  be  discussed  at  a  later  date. 
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Ury,  I.  and  Holm-Kennedy,  J.W.,  "Two  Dimensional  Subbanding  in  Junction  Field 
Effect  Structures"  presented  at  the  Second  International  Conference  on  the 
Electronic  Properties  of  Two  Dimensional  Systems  held  in  Brechtesgaden,  West 
Germany,  September  19-22,  1977.  The  paper  is  found  in  Appendix  I  and  in  the 
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Figures 

The  figures  are  representative  of  the  subbanding  study.  The  degree  of 
subbanding  is  displayed  as  a  function  of  device  parameters  and  temperature. 
Following  each  figure  is  a  set  of  tables  showing  the  subband  energies  in  meV, 
the  Fermi  energy  in  meV,  and  the  relative  subband  populations  at  various  channel 

o 

widths  (A).  The  calculations  do  not  include  the  effects  of  screening. 

The  second  set  of  figures  show  the  differential  transverse  voltage  gain  for 
the  Transverse  Electric  Field  Field  Effect  Transistor  (TEFFET)  for  various 
device  parameters  and  temperature.  It  is  noted  that  impurity  band  effects  may 
be  present  and  affect  the  mobility  anisotropies.  Also,  any  condensation  effects 
have  been  ignored  although  they  are  expected  to  be  present  at  low  temperatures 
in  some  cases.  Additional  details  may  be  added  to  the  calculations  at  some 
future  time. 
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36.823 

43.536 

50.25  1 

56.966 

63.682 

2.1 

36.784 

43.493 

50.205 

56.917 

63.630 

2.6 

36.73fa 

43.442 

50. 149 

56.857 

63.567 

3.1 

36.679 

43.379 

50.C81 

56.786 

63.491 

3.8 

36.609 

43.303 

50.000 

56.699 

63.400 

4.6 

36.525 

43.212 

49.902 

56.594 

63.289 

5.5 

36.424 

43.102 

49.783 

56.468 

63.155 

6.7 

36.302 

42.969 

49.640 

56.316 

62.994 

8.1 

36.154 

42 . 308 

49.468 

56.132 

62.800 

9.8 

35.977 

42.615 

49.260 

55.911 

62.566 

11.8 

35.764 

42.383 

49.010 

55.644 

62.283 

14.3 

35.508 

42. 104 

48.710 

55.324 

61.944 

17.3 

35.201 

41 . 769 

48 . 349 

54.936 

61.536 

20.5 

34.833 

41 . 367 

47.916 

54.476 

61.046 

25 . 3 

34.394 

40.887 

47. 397 

53.922 

60.459 

30.6 

33.869 

40.313 

46.778 

53.260 

59.756 

37.1 

33.246 

39.630 

46.040 

52.470 

58.917 

44.8 

32.509 

38.820 

45.163 

51.531 

57.919 

54.2 

31.639 

37.863 

44.126 

50.418 

56.735 

65.5 

30.619 

36.739 

42.904 

49.105 

55.336 

79.3 

29.432 

35.425 

41.473 

47.564 

53.692 

95.9 

28.060 

33.902 

39.809 

45 . 768 

51.771 

115.5 

26.493 

32.153 

37.891 

43.691 

49.545 

140.2 

24.722 

30.166 

35.702 

41.313 

46.987 

169.6 

22.753 

27.940 

3  3.237 

38.623 

44.082 

205 . 1 

20.602 

25.489 

30.503 

35.622 

40.829 

248 . 1 

18.305 

22 . 844 

27.530 

32.337 

37.246 

300  .C 

15.916 

20.058 

24.367 

28.815 

33.379 
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ELECTRON'  CONCENTRATION /  SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC  N 1 


1.2 

.  4982  1  E 

8 

1  .5 

•  6022  7E 

8 

1.8 

. 72799E 

8 

2.1 

. 8  798  5  E 

8 

2.8 

. 10634E 

9 

3.1 

.  1 2  849  E 

9 

3.8 

. 15523E 

9 

4.6 

.  1 8  749  E 

9 

5.5 

.  2264 1  E 

9 

6.7 

. 27332E 

9 

8.1 

. 32980E 

9 

9.8 

. 39779E 

9 

11.8 

.  4795  1  E 

9 

14.3 

•  5  7  76  1  E 

9 

17.3 

.  695  2  1  E 

9 

20.9 

•  8  3590E 

9 

25 . 3 

.  1 00  38  E 

10 

30.6 

.  12037E 

10 

37.1 

.  14407E 

10 

44.8 

.  17207E 

10 

54.2 

.  20497E 

10 

65 . 5 

.  24  34  1  E 

10 

79.3 

.28799E 

10 

95.9 

.  33930E 

10 

115.9 

.  39780E 

10 

140.2 

. 46  39  1  E 

10 

169.6 

•  53795E 

1C 

205.1 

.  62025  E 

10 

248 . 1 

. 71 1 36E 

10 

300  .C 

.  8 1 226E 

1C 

N  2 


.  38442  E 

8 

.46482  E 

8 

.5620CE 

8 

.  6  7  94  7  E 

8 

.  8  2  1  5  8  E 

8 

.99317E 

8 

.  12006E 

9 

.  1 4  5  1  2  E 

9 

.  17539E 

9 

.21  195E 

9 

.  25609E 

9 

.  309  3  5  E 

9 

.  37361E 

9 

.45  107E 

9 

.54439E 

9 

.  65672E 

9 

.  79179E 

9 

.  9  5  3  9  9  E 

9 

.  1  1  4  84  E 

10 

.  1381  IE 

10 

.  16587E 

10 

.  1 9690  E 

10 

.  23802E 

10 

•  2  8  4  1 4  E 

10 

.  3  3  8  1 6  E 

10 

■40C97E 

10 

.  4  7  3  36  E 

10 

.  55608S 

10 

64972  E 

10 

,  75507E 

10 

N  3 


. 29652E 

6 

. 35859E 

8 

. 4  3  364  E 

8 

. 52440E 

8 

. 6  34  26  E 

8 

. 76699E 

8 

.92754E 

8 

. 1 1217E 

9 

. 1 3566E 

9 

.  1 6405  E 

9 

.  19839E 

9 

.  2  399  1  E 

9 

.29C12E 

9 

.  3508 1  E 

9 

.42419E 

9 

.  5  1289E 

9 

.  62009E 

9 

.  74960E 

9 

.  90602E 

9 

.  10948E 

10 

.  1  3226E 

1  0 

.  1  5969E 

1  0 

.  1 9269E 

10 

.  2  3229E 

10 

.  27965E 

1  0 

.  3  3604  E 

10 

.  40279E 

1  0 

•  4  8  1  20  E 

10 

,  57256E 

10 

i  678C9E 

10 

N4 


. 22868E 

8 

. 27659E 

8 

. 33453E 

8 

. 40462E 

8 

. 4  8  9  5  OE 

8 

. 5  92 1 OE 

8 

. 71629E 

8 

.86658E 

8 

.  10485E 

9 

.  126S8E 

9 

.  15354E 

9 

.  18584E 

9 

.  22497E 

9 

.  2  7  2  3  8  E 

9 

.  32986E 

9 

.  39957E 

9 

.484 1 7E 

9 

.  58689E 

9 

.71 1 68E 

9 

.86339E 

9 

.  10479E 

10 

.  12726E 

10 

.  1 54  6  1  E 

10 

,  1 8790E 

10 

,  2284  1  E 

10 

,  27760E 

10 

,  3371  5E 

10 

,  40868E 

10 

49473E 

10 

59664  E 

10 

N  5 

.17635E  8 

.  2  1  3  3  1  E  8 
.  2  5  804  E  8 
•  3  1  2  1  5  S  8 
.  3  7  7  7  1  E  8 
. 45699E  8 

.55  300  E  8 
. 6692  7  E  8 
.  8  1  0  1  3  E  8 
. 98080E  8 

.11877E  9 

. 1  A  386  E  9 
. 1 7  A  30  E  9 
.21  1  2  7  E  9 
.25620E  9 

.  3  1  0  8  4  E  9 
.  3  7  7  3  9  E  9 
.  4  5  85  2  E  9 
. 55  759E  9 

. 6  78 78  E  9 
. 82  72  7  E  9 
.  1 0096  E  10 
.  1 2  3  39  E  10 
. 1 5 104E  10 
. 1 8  5 1 6  E  10 
.22731E  10 
.  2  79 3  3 E  10 
.34341E  10 
. 42 1 98  E  10 
.  5 1 7  70  E  10 


Table  2C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


w  c 

1.2 

N  6 

.  1 3598  E 

8 

N  7 

.  1 04  86  E 

8 

N  8 

. 80S50E 

7 

N  9 

.62338E 

7 

N  10 
.  4  8  06 5  E 

7 

1  .5 

.  16451  E 

8 

. 1 2636E 

8 

. 97S24E 

7 

.  7  5  4  3  3  E 

7 

.  5  8  1  6  5  E 

7 

1  .8 

.  19902  E 

8 

.  1  5  34 9 E 

8 

.  1  1  9  3  7  E 

8 

.91 287E 

7 

.  70  3  96  E 

7 

2  .  1 

. 24080E 

8 

.  18573E 

8 

.  14  326E 

8 

. 1 1049E 

8 

.  8521  3E 

7 

2.6 

. 29142E 

6 

.  22482E 

8 

. 1 7343E 

8 

.  1  3  3  7  8  E 

8 

. 1031 9E 

8 

3  .  1 

. 35266E 

6 

.27212E 

8 

.  2  0  9  9  5  E 

S 

. 16195E 

8 

.  12496E 

8 

3.8 

. 42686  E 

8 

. 32  54  5  E 

8 

. 25424E 

8 

. 19619E 

8 

. 1 5 1 38E 

8 

4.6 

. 51677E 

8 

.  39896  E 

6 

.  3  0  7  96  E 

8 

. 23770E 

8 

. 18345E 

8 

5.5 

. 62  5  77  E 

8 

.  4  8  32  7  E 

8 

. 3731 7E 

8 

. 288 1 2  E 

8 

.  22243E 

8 

6 . 7 

. 75795E 

8 

. 5e560E 

8 

. 4  5  2  36  E 

8 

. 34938E 

8 

.  2  6  9  8  2  E 

8 

8  .  1 

. 9 1 8  33E 

8 

. 70587E 

8 

.  54861  E 

8 

.42  391  E 

8 

.  3275  1  E 

8 

9.8 

. 11 1 3  1  E 

9 

. 86C94E 

8 

.  6  6  5  7  V  E 

8 

.51469E 

8 

.  3 9  7 84  E 

8 

11.8 

.  1 3498  E 

9 

. 1 044  g  E 

9 

. 80845E 

8 

•62542E 

8 

.  4  3  3  7  2  E 

8 

14.3 

. 16376E 

9 

. 12687E 

9 

.  9  8  2  5  7  E 

8 

. 76  0  7  1  E 

8 

.  58S79L 

8 

17.3 

.  1 9682  E 

9 

. 1 5420E 

9 

.  1  1 954  E 

9 

. 92637E 

8 

.  71  765E 

8 

2  0.5 

.24158E 

9 

. 16761E 

9 

.  1  4  5  6  1  E 

9 

.  1  1  29  7..: 

9 

.  8  76  1  0  E 

8 

25 . 3 

. 29  3 8 0  E 

9 

.22853E 

9 

•  1  7  7  6  4  E 

9 

. 1 3800E 

9 

.  10716E 

9 

30.6 

. 35772E 

9 

. 2  7 6  78  E 

9 

.  2  1  708 E 

9 

. 16892E 

9 

.13  1  3  3  E 

9 

37.1 

.4361 1 E 

9 

. 34C66E 

9 

. 265  83E 

9 

. 20728E 

9 

.  161  5  1  E 

9 

44.8 

.  53252E 

9 

.417132 

9 

. 32635E 

9 

.  2  5  5  0  6  E 

9 

.  19922E 

9 

54.2 

.65 142E 

9 

.51  1  9  9 1 

9 

.  4  0  1  8  2  E 

9 

.  3  1  4 99 E 

9 

.  2  4  66  8  E 

9 

65 . 5 

.  798  5  2  E 

9 

.  6  3  0  1 6  E 

9 

.  49643E 

9 

.  3905  3E 

9 

.  30686E 

9 

79.3 

.981  16E 

9 

.  77609E 

9 

. 6  1  5  75  E 

9 

.  4  8  6  4  6  E 

9 

. 38378E 

9 

95.5 

.  12087E 

10 

.  9 64 2 0 E 

9 

.  7672  1  E 

9 

.60922E 

9 

.  4  8  2  9  5  E 

9 

115.9 

.  149  32  E 

10 

.  1  1995E 

10 

.  9  6  0  7  3  E 

9 

. 76  7  5  9  E 

9 

.  6  1  2  0  3  E 

9 

140.2 

. 18498E 

10 

.  14986E 

10 

.  1  2096E 

10 

.  9  7  3  5  7  E 

9 

.  78 1 6 8  E 

9 

169.6 

.  22978E 

10 

.  18800E 

10 

.  15317E 

10 

. 12436E 

1  0 

.  1  0068  E 

10 

205 . 1 

.  28605 E 

10 

.  2  3  6  7  8  E 

10 

.  1  9503E 

10 

. 1 5999E 

10 

.  1  3080  E 

1  0 

248.1 

.  35658  E 

10 

.2991 7E 

10 

.  24957E 

1  0 

. 20722E 

10 

. 1 7 1 38E 

10 

3C0  .  C 

. 44 4  60  E 

10 

.  3  7  6  7  8  E 

10 

.  32063E 

10 

. 26996E 

1  0 

.  2  2  62  7  E 

10 

Table  2D 


GRAPH  OF  ENERGY  LEVELS  VS.  WC 

N61  /m 

DONOR  CONCENTRATION  *  .5E  19/CUBIC  CENTIMETER 

TEMPERATURE  *  77.0DEGREES  KELVIN 


ENERGY  IN  M I LLI -ELECT  RON  VOLTS 
WC  IN  ANGSTROMS 
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"c* 

Ef 

EC(lj 

EC(2) 

EC  (3) 

EC  (4) 

EC(5) 

1.2 

-7.3A1 

23.069 

70.116 

117.330 

164.614 

21  1 .939 

1.5 

-6.222 

22 .920 

69 . 85A 

116.991 

164.212 

21  1  .A82 

1.8 

-5.131 

22.7A1 

69.539 

116.582 

163.727 

210.931 

2.1 

-A  .  0  74 

22. 527 

69.160 

1  16.090 

163.142 

210.267 

2.6 

-3.057 

22.271 

68.705 

1 15.A97 

162.438 

209. A66 

3.1 

-2.087 

2 1 . 965 

68.158 

1 1  A. 78A 

161 . 590 

208. 502 

3.8 

-1.172 

21 .600 

67.502 

1 13.928 

160.571 

207. 3A  1 

A. 6 

-.321 

21.168 

66.718 

112.901 

159. 3A7 

205 . 9A7 

5.5 

.  A  5  5 

20.657 

65 .782 

1  1  1.672 

157.679 

20A .273 

6.7 

1  .  1 A  7 

20.056 

6A.668 

1 10.2  OA 

256. 122 

202 .266 

6 . 1 

1 .744 

19.353 

6  3. 3 A  6 

108. A5A 

154.024 

199.867 

9.8 

2 .236 

16.538 

61.785 

106.376 

151.525 

197. OOA 

11.8 

2.616 

17.600 

S5.9A9 

103.917 

148.558 

193.596 

1A.3 

2.879 

16.53A 

57.806 

101.021 

145.049 

189.556 

17.3 

3.025 

15.336 

55 . 320 

97.631 

140.920 

1  8 A . 786 

20.9 

3.06A 

1  A  .  0  1  7 

52 .A66 

93.690 

1  36.089 

179.163 

25.3 

3.015 

12.539 

A9. 223 

89. 1  A  8 

130.479 

172. 6A3 

30.6 

2.906 

1 1 .060 

A 5 . 592 

83.968 

124.019 

165.068 

37.1 

2.782 

9.533 

A  1 . 592 

78.137 

1 16.662 

156.377 

AA.8 

2.692 

7.997 

37.275 

71 .674 

108. 393 

1A6. 520 

5  A  .  2 

2 . 68A 

6.530 

32.730 

6  A  ,  6  A  7 

99 . 2 A  8 

1  35 . A97 

65.5 

2.791 

5.186 

28. 082 

57.182 

89. 329 

123. 382 

79.3 

3.010 

A.0C5 

2  3  .  A89 

A  9  .  A  6  7 

78.823 

110. 3A1 

95.9 

3.303 

3.021 

19 . 122 

A  1 . 750 

68.00A 

96.651 

115.5 

3.607 

2.227 

1 5 . 1A  1 

3A . 309 

57.223 

82 . 702 

1 A  0 . 2 

3.885 

1.611 

1 1 . 669 

27.A27 

A  6 . 8  7  7 

68.973 

165.6 

A.  129 

1  .  1  AS 

8.772 

21.331 

37.353 

55.977 

205 . 1 

A .  3**  3 

.  808 

6  .  A  5  0 

16.168 

28.963 

AA . 1 89 

2A8 . 1 

4.527 

.  56A 

A. 657 

1  1 .974 

21.890 

33.958 

300.0 

5.68A 

.  392 

3.313 

8 . 696 

16.172 

2  5  .  A  5  9 
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ENERGY  IN  K I L L I -E LEC T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


WC 

EC  (  6  ) 

E  C  (  7  ) 

1.2 

259.291 

306.664 

1.5 

258.786 

306. 1  14 

i  .a 

258.176 

305 .450 

2.1 

257.440 

304.650 

2.6 

256.553 

303.684 

3.1 

255.485 

302. 520 

3.8 

254.198 

301.119 

A  .6 

252.651 

299.432 

5.5 

250.793 

297.406 

6.7 

248.563 

294.973 

8.1 

245.894 

292.058 

9.8 

242. 705 

288.572 

1 1 .  e 

238.905 

264.412 

1^.3 

234.389 

279.462 

17.3 

229.045 

273.594 

20.9 

222.750 

266.667 

25 . 3 

215.377 

258.531 

30.6 

206.800 

249.037 

37.1 

196.908 

238.044 

44.8 

185.617 

225 .436 

54 .2 

172 .892 

211.142 

65.5 

158.772 

195.166 

79.3 

143.396 

177.618 

95.9 

127.032 

1 58 . 742 

115.5 

110.084 

1  38.946 

140.2 

93.084 

1 13.797 

169.6 

76.649 

98 .988 

205 . 1 

61 . 398 

80 .264 

249 . 1 

47.848 

63. 304 

300. C 

36.331 

48. bOb 

EC  (  9  ) 

EC  (  9  ) 

E  C ( 10) 

354.053 

401 .454 

448.866 

353.462 

400.824 

448.200 

352 . 748 

400.064 

447.396 

351. 987 

399. 147 

446.425 

350.848 

398.040 

445.255 

349.597 

396.706 

443.843 

348.089 

395.098 

442. 141 

346.273 

393. 163 

440.092 

344.091 

390.835 

437.626 

34 1 .470 

388.039 

434.663 

338.327 

364.682 

431.107 

334.566 

380.663 

426.845 

330.073 

375.859 

421.747 

324. 722 

370.131 

415.665 

318.368 

363.324 

408.429 

310.855 

355 .262 

399.850 

302. Cl  3 

345.758 

389.7 22 

291 .668 

334.616 

377.828 

279.652 

32  1 .642 

363.948 

265.819 

306.658 

347.876 

250.062 

289. 527 

329.444 

2  32  .  35  2 

270. 181 

306.548 

212. 762 

248 .662 

285.1 94 

191.515 

225 . 160 

259. 542 

1 69 . 0C6 

200.058 

231.951 

145 . 822 

1  73.949 

203.016 

1  22 . 71 9 

147.631 

1 73.567 

100.543 

122.045 

144.618 

80.126 

98.154 

117.256 

62.135 

76.793 

92.474 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


wc 

N  1 

N  2 

N  3 

N4 

N  5 

1.2 

. 10070E 

1  1 

.841062 

7 

. 69 1 5  9  E 

4 

.  1075  IE 

3 

.  1075  1  E 

3 

1.5 

. 12 1 78  E 

1  1 

. 10357E 

8 

.  8  5  9  1  1  E 

4 

.  1075  IE 

3 

.  1075  1  E 

3 

i  .a 

. 14728E 

1  1 

. 128C2E 

3 

. 10756E 

5 

. 12002E 

3 

.  1  0  7  5  1  E 

3 

2.1 

. 17812E 

1  1 

. 15896E 

8 

. 1 3557E 

5 

. 12002E 

3 

.  1075  1  E 

3 

2.6 

.  2 1  54  l  E 

1  1 

. 19848E 

8 

. 1 7250E 

5 

. 1 2002E 

3 

.  10751E 

3 

3.1 

.  2605  1  E 

1  1 

.24948E 

8 

.22195E 

5 

. 12002E 

3 

.  1 075  1  E 

3 

3.8 

•  3 1 505  E 

1  1 

. 31 612E 

8 

. 28949E 

5 

. 1 3502E 

3 

.  1075  1  E 

3 

A. 6 

. 38100E 

1  1 

. 4C446E 

8 

.  38  385  E 

5 

. 1 3502E 

3 

.  1  075  1  E 

3 

5.5 

. 460  7  5  E 

1  1 

. 52  360E 

8 

.51907E 

5 

. 14752E 

3 

.  1075  1  E 

3 

6.7 

.  55  7 1 7  E 

1  1 

.68  74  7  E 

8 

. 71847E 

5 

.  1 800  2  E 

3 

.  1 075  1  E 

3 

8.  1 

. 67376E 

1  1 

.91 608E 

8 

.  10231S 

6 

. 2075  3E 

3 

.  1075  1  E 

3 

9.8 

. 81470E 

1  1 

. 12512E 

9 

. 15069E 

6 

. 28004E 

3 

.  1075  1  E 

3 

11.8 

•  98  507  E 

1  1 

.  1 74  7  3  E 

9 

.231 13E 

6 

. 38005E 

3 

.  1075  IE 

3 

1*..  3 

.  1 1909E 

12 

.251132 

9 

. 37200E 

6 

. 60008E 

3 

.  10751  E 

3 

17.3 

.  14396E 

12 

. 37342E 

9 

•63392E 

6 

. 1Q301E 

4 

.  10751  E 

3 

20.5 

.  1 7  398  E 

12 

. 57759E 

9 

. 1 1550E 

7 

. 20403E 

4 

.  10751  E 

3 

25.3 

.  2 1 0  1 8  E 

12 

.93447E 

9 

. 22735E 

7 

. 4  5  78  1  E 

4 

.  12002E 

3 

30.6 

.25373E 

12 

.  15891E 

10 

.  48840E 

7 

. 1 1 764E 

5 

.  13502E 

3 

37.1 

. 30593E 

12 

.  2  8  4  6  7  E 

10 

. 1 1547E 

8 

.  34  7  8  2  E 

5 

.  19503E 

3 

44.8 

.  36804  E 

12 

. 5  3  805  E 

10 

.  30181  E 

8 

. 1 1909E 

6 

.  4  82  56 E 

3 

54.2 

. 44  093  E 

12 

.  1 06  35  E 

1  1 

.  86949E 

8 

.  4  7  1  9  1  E 

6 

.  2 0978  E 

4 

65.5 

.  52430E 

12 

.  2  1  656E 

1  1 

.  27225E 

9 

.21 389E 

7 

.  12719E 

5 

79.3 

.61 547E 

12 

. 44  2  32  E 

1  1 

•  900 1 8  E 

9 

. 10776E 

8 

.  9 3  1  72 E 

5 

95  .S 

.  708  5  3  E 

12 

. 8  7  349  E 

1  1 

.  30083  E 

10 

. 57542E 

8 

. 76619E 

6 

115.5 

.  79580E 

12 

.  1 60  50  E 

12 

.  96369E 

10 

. 3060  IE 

9 

.  6569 1 E 

7 

140.2 

.  871 74E 

12 

.  26716E 

12 

.  2  8  1  0  1  E 

1 1 

. 15172E 

10 

.  54278E 

8 

169.6 

.93457E 

1  2 

.  3998  1  E 

12 

.  71488E 

1 1 

.  65992E 

10 

.  39944  E 

9 

205.1 

.  9862 7  E 

12 

.  54225E 

12 

.  1  541  3E 

12 

.23936E 

1  1 

.  2 4  3 70 E 

10 

248. 1 

.  1C271E 

1  3 

.  6  7  764  E 

12 

.  27933E 

12 

. 698  38E 

1  1 

.  1  1661  E 

1  1 

300.0 

.  10591 E 

1  3 

. 79502  E 

12 

.  4  32  1  0  E 

12 

.  16153E 

1  2 

.42340E 

1  1 

Table  3C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

1.2 

N6 

.  1075  1  E 

3 

N  7 

. 10751E 

3 

N  8 

.  1075  1  E 

3 

N  9 

. 10751E 

3 

N  1  0 

.  10751  E 

3 

1.5 

.  1075  1  E 

3 

. 10751E 

3 

.  1075  1  E 

3 

. 10751E 

3 

.  1075  I  E 

3 

1  .8 

. 10751E 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  10751  E 

3 

2 . 1 

.  10751  E 

3 

.  1 0  75  1  E 

3 

. 10751E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

2.6 

.  10751  E 

3 

.  10751E 

3 

.  1 075  1  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

3.1 

.  1075  1  E 

3 

. 10751E 

3 

. 10751E 

3 

.  1075  1  E 

3 

.  1075  1  E 

3 

3.8 

.  1075  1  E 

3 

.  1075  1  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

4.6 

.  1 075  1  E 

3 

.  1075  1  E 

3 

.  10751E 

3 

.  1075  IE 

3 

.  10751E 

3 

5.5 

.  10751  E 

3 

.  10751  £ 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

6.7 

.  10751  E 

3 

. 10751E 

3 

.  1075  1  E 

3 

. 10751E 

3 

.  10751  E 

3 

8.1 

.  1075  1  E 

3 

.  10751E 

3 

.  10751E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

9.e 

. 10751E 

3 

.  10751S 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

1  1.8 

.  1 075  1  E 

3 

.  10751E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

14.3 

.  10751E 

3 

. 1075  IE 

3 

.  1075  1  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

17.3 

.  1075  1  E 

3 

.  1075  1  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

20.9 

.  1075  1  E 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

25 . 3 

.  1075  1  E 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

30.6 

.  10751  E 

3 

.  10751E 

3 

.  1  075  1  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

37.1 

.  10751  E 

3 

.  1075  1  E 

3 

.  1075  IE 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

44.8 

.  10751  E 

3 

.  1075  1  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  10751E 

3 

54.2 

.  1075  1  E 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

65.5 

.  1 6  502  E 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  1  E 

3 

.  10751  E 

3 

79.3 

.  740 1 OE 

3 

.  10751  E 

3 

.  10751  E 

3 

.  1075  IE 

3 

.  1075  1  E 

3 

95.5 

.  79585 E 

4 

.  1  8002  E 

3 

.  1  075  1  E 

3 

.  1075  1  E 

3 

.  10751  E 

3 

115.5 

.  10596E 

6 

.  14777E 

4 

.  1  2002  E 

3 

.  1075  1  E 

3 

.  1075  1  E 

3 

140.2 

.  14321E 

7 

.  29784E 

5 

.  6  1  0  0  8  E 

3 

.  12002E 

3 

.  10751  i 

3 

169.6 

.  17702E 

8 

.  6  1  0  1  9  E 

6 

.  1  71  60E 

5 

. 5 1 007E 

3 

.  1  2002E 

3 

205 . 1 

.  18222E 

9 

.  10601E 

d 

.  49852  E 

6 

.  19598E 

5 

.  75510E 

3 

248.1 

.  14440E 

10 

.  1 4056E 

9 

.  1  1  1  29E 

8 

.  73 4  7 2 E 

6 

.4  1  34  3  E 

5 

300.0 

. 83635E 

10 

.  1  3189E 

10 

.  1  71 66E 

9 

.  1  8835E 

8 

.  1  7  7  1  2  E 

7 
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GRAPH  OF  ENERGY  LEVELS  VS.  WC 
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ENERGY  IN  M I L L I -E L E C T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


WC 


ENERGY 


1  .2 

1.5 

1  .e 
2.1 

2.6 

3.1 

3.8 

4 .6 

5.5 

6.7 

8.1 

9.8 
1  1  .8 
1«.3 

17.3 
20.9 

25 . 3 
30.6 

37.1 

44 .8 

54.2 

65.5 

79 . 3 


♦ 


♦ 


95.5  ♦ 

115.5  ♦ 

140.2  ♦ 

169.6  ♦ 

205.1  ♦ 


248.1  ♦ 

3C0.C  ♦ 


Figure  4 


ENERGY  IN 
WC 


WC 

EC  (  6  ) 

EC  (  7  ) 

1.2 

259.291 

306.664 

1.5 

258.786 

306.1 14 

1.8 

258.176 

305.450 

2.1 

257.440 

304.650 

2.6 

256.553 

303.684 

3.1 

255.485 

302 . 520 

3.8 

254.198 

301.119 

4 .6 

252.651 

299.432 

5  .  S 

250.793 

297.406 

6.7 

248.563 

294.973 

8.1 

245.894 

292.058 

9.8 

242 .705 

288.572 

11.8 

238.905 

284.412 

14.3 

234.389 

279.462 

17.3 

229.045 

273.594 

20.9 

222.750 

266.667 

25.3 

215.377 

256.531 

30.6 

206.800 

249.037 

37.1 

196.908 

238.044 

44.8 

185.617 

225 .436 

54.2 

172.892 

21  1  .  142 

65.5 

158.772 

195.166 

79.3 

143.396 

177.618 

95.9 

127 .032 

158.742 

115.9 

110.084 

1 38.946 

140.2 

93.084 

118. 797 

169.6 

76.649 

98.988 

205 . 1 

61 . 398 

80.264 

24e  .  1 

47.848 

63 . 304 

300  .C 

36.331 

48 . 606 

milli-electron  VOLTS 
IN  ANGSTROMS 


EC  (  8  ) 

EC  (  9  ) 

E  C  C  10) 

354.053 

401.454 

448.866 

353.462 

400.824 

446.200 

352.748 

400.064 

447.396 

351 .887 

399.147 

446.425 

350.848 

398.040 

445.255 

349.597 

396.706 

443.843 

348.089 

395.098 

442. 141 

346.273 

393.163 

440.092 

344.091 

390.835 

437.626 

341.470 

368.038 

434.663 

338.327 

384.682 

431.107 

334.566 

380.663 

426.845 

330.073 

375 .859 

421 . 747 

324.722 

370. 131 

4  15.665 

318.369 

363.324 

408.429 

310.855 

355.262 

399.850 

302.01  3 

345 . 758 

389.722 

291 . 668 

334.616 

377.828 

279.652 

32  1 .642 

363.948 

265.819 

306.658 

347.876 

250.062 

289.527 

329.444 

232 .352 

270.181 

308.548 

2  1  2. 762 

248.662 

285. 1 94 

191.515 

225 . 1 60 

259. 542 

169.006 

200.058 

231.951 

145.822 

173.949 

203.016 

1 22. 71 8 

147.631 

173.567 

100.543 

122.045 

144.618 

80.126 

98.154 

1  17.256 

62.135 

76.793 

92.474 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N  1 

N  2 

N  3 

N  4 

N  5 

1.2 

. 84468  E 

10 

.  1  3692  E 

10 

.22032E 

9 

.  35  35  5  E 

8 

.  56647E 

7 

1.5 

.  10207E 

1  1 

. 16620E 

10 

.  2682  7  E 

9 

.431 54E 

8 

.  69  2  8 7  E 

7 

1  .8 

. 12332E 

1  1 

.20191  E 

10 

.  32 7 1 0 E 

9 

.52774E 

8 

. 84949E 

7 

2.1 

.  14896  E 

1  1 

. 24552E 

10 

. 39952E 

9 

. 64688E 

8 

.  1 044  5  E 

8 

2.6 

. 17989E 

1  1 

. 29  888  E 

10 

.48897E 

9 

. 79  5  1  5  E 

8 

.  12887E 

8 

3.1 

.21 716E 

1  1 

. 364  34  L 

10 

.  5999  3  E 

9 

.  9807  1  E 

8 

.  1  5966E 

8 

3.8 

.  26205  E 

1  1 

. 44 4  84  E 

10 

. 73827E 

9 

. 12145E 

9 

. 19880E 

8 

A. 6 

. 31606E 

1  1 

. 54 4 1 9  E 

10 

.91  177E 

9 

.  1  5  1  1  5  E 

9 

. 24905  E 

8 

5.5 

. 38096  E 

1  1 

. 66  728  E 

10 

.  1  1  309  E 

1  0 

.  1  892  1  E 

9 

.  31428E 

8 

6.7 

.45885E 

1 1 

.82C46E 

10 

. 14100E 

10 

. 2  38  56E 

9 

.40008E 

8 

8.1 

.55212E 

1  1 

. 10122E 

1 1 

. 17688E 

10 

. 30334E 

9 

. 5 1470E 

8 

9.8 

.  66355E 

1  1 

.  1  2  5  35E 

1 1 

. 22353E 

10 

. 38967E 

9 

.67056E 

8 

11.8 

. 79624  E 

1  1 

. 1 5594E 

1 1 

. 28497E 

10 

. 50666E 

9 

.  88687E 

8 

14.3 

•  95  36  1  E 

1  1 

. 19501E 

1 1 

. 36703E 

10 

. 668  30E 

9 

.  1  194  IE 

9 

17.3 

. 11 392E 

12 

.24532E 

1 1 

.4784  1  E 

10 

.89647E 

9 

.  16421  E 

9 

20.5 

. 13567E 

12 

. 31063E 

1 1 

.63217E 

10 

. 12263E 

10 

.  2  3  1  44  E 

9 

25.3 

. 16090E 

12 

.  39604  E 

1 1 

.84829E 

10 

.  17154E 

10 

. 33562E 

9 

30.6 

.  18982E 

12 

. 5  0  84  2  E 

1 1 

. 1 1S74E 

1 1 

.  24  60  1 E 

10 

.  50260E 

9 

37.1 

.  22245E 

12 

.  6  5  665  E 

1 1 

.  16069E 

1 1 

. 36244E 

10 

.  77980E 

9 

44.8 

.  2585  1  E 

12 

.85 164E 

1 1 

.  22683E 

1 1 

. 54  90  1  E 

10 

. 12563E 

10 

54.2 

.  29734E 

12 

.  1  1055E 

12 

. 32477E 

1 1 

.85397E 

10 

.21020E 

10 

65 . 5 

.  33792E 

12 

.  1 4  29  3  E 

12 

.  46935  E 

1 1 

. 1 3587E 

1  1 

.  36427E 

10 

79.3 

.  37885  E 

12 

.  18291  E 

12 

. 6794  7  E 

1 1 

.  2  1  950E 

1  1 

.  64958E 

10 

95.5 

.  4  1  8 69 E 

12 

•23017E 

12 

.  97567E 

1 1 

.  3561  IE 

1  1 

.  1  1  789E 

1 1 

115.5 

.  4  5  6  1  2  E 

1  2 

. 2 8  305 E 

12 

.  1  3742E 

12 

.5721 7E 

1  1 

.  2  1  4  4  6  E 

1 1 

140.2 

.  4902  5  E 

12 

. 33887E 

12 

.  18785E 

1  2 

. 896  39E 

1  1 

.  3 8  3 76  E 

1 1 

165.6 

.  52064E 

12 

. 3941 5E 

12 

.  247  1  5  E 

12 

.  1  3492  E 

12 

.  662 1 8  E 

1 1 

2C5.  1 

.  54  7  38  E 

12 

.  44  59 7 E 

12 

.  31  165E 

12 

. 19292E 

12 

.  1  0822  E 

12 

248  .  l 

.571  12E 

12 

.  4  9  2  5  7  E 

12 

.  37682  E 

12 

. 2  6068E 

12 

.  1 6546  E 

12 

300  .C 

.  59335E 

12 

.  534  1  IE 

12 

.  4  3  9  1  6  E 

12 

. 33344E 

1  2 

.  23578E 

12 
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ELECTRON  CON C E N T R A T I  ON / S Q U AR E  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

1.2 

N  6 

.50691  E 

6 

N  7 

.  1 4  540  E 

6 

N  8 

.  2  3 5  75  E 

5 

N  9 

.41 304E 

4 

N  1  0 

.  1 0  326  E 

4 

1.5 

.  1U13E 

7 

.  17841E 

6 

. 28923E 

5 

.49682E 

4 

. 1 1495E 

4 

1  .8 

. 13656E 

7 

.  2  1  95 5  E 

6 

. 35557E 

5 

. 60  398E 

4 

.  1  3248  E 

4 

2 . 1 

.  1 68  36  E 

7 

.27126E 

6 

.43983E 

5 

.  7  3  9  3  8  E 

4 

.  1  5  392  E 

4 

2.6 

• 20840E 

7 

. 33676E 

6 

. 54611  E 

5 

. 9 1 2  78E 

4 

. 18217E 

4 

3.1 

.25923E 

7 

. 420  35  E 

6 

. 68  32  7  E 

5 

.  1  1  3  7  8  E 

5 

.  2  2  1  1  3  E 

4 

3.8 

.  324  36  E 

7 

. 52824  E 

6 

.861 44  E 

5 

. 14291E 

5 

.  26692 E 

4 

4.6 

. 408  74  E 

7 

.  669  1  2  E 

6 

. 10958E 

6 

. 18168E 

5 

. 32829E 

4 

5.5 

.  5 1 94  7  E 

7 

. 85  586E 

6 

. 14090E 

6 

. 2  3  399E 

5 

.41 889  E 

4 

6.7 

.66701  E 

7 

. 1 1075E 

7 

. 18357E 

6 

. 30598E 

5 

. 5  3676E 

4 

8.1 

. 86  709  E 

7 

. 14534E 

7 

.24289E 

6 

.40720E 

5 

. 71 1 1 3E 

4 

9.8 

. 1 1440E 

8 

.  1 9  395  E 

7 

. 32749E 

6 

. 5 5  390E 

5 

. 96344E 

4 

11.8 

.  1 5  362  E 

e 

.  26409E 

7 

.45 156E 

6 

.77153E 

5 

. 1 3395E 

5 

14. 3 

.21  068  E 

8 

. 368  30  E 

7 

. 63948E 

6 

. 1 1066E 

6 

.  1 9  366  E 

5 

17.3 

. 29622  E 

8 

. 52643E 

7 

. 93473S 

6 

. 16452E 

6 

.  29098E 

5 

20  .S 

•  42885E 

8 

. 78  395E 

7 

. 14 1 84E 

7 

.25474E 

6 

.  4  5  7  3  7  E 

5 

25.3 

.64226E 

8 

.  1  2092  E 

6 

.  22403E 

7 

. 4 1 405E 

6 

. 75906E 

5 

30.6 

.  99982 E 

8 

.  19504E 

8 

.  37475  E 

7 

.71 1 55E 

6 

. 1 3399E 

6 

37.1 

.  16251  E 

9 

.  3  308  1  E 

8 

.  66  1  26E 

7 

. 1 3027E 

7 

. 2  5  379  E 

6 

44.8 

.  27676E 

9 

.  59286E 

8 

. 1 2426E 

8 

. 25589E 

7 

.  5  1  95  7  E 

6 

54.2 

•  494  64  E 

9 

.  1  1  259E 

9 

.  24972E 

8 

. 54233E 

7 

.  1  1  576E 

7 

65.5 

.92649E 

9 

. 22660E 

9 

.  53747E 

8 

. 12435E 

8 

.  281  79E 

7 

79.3 

.  1 8  088  E 

10 

. 46 1 24 i 

9 

. 1 2353E 

9 

.  30  7  94  E 

8 

.  749  1  4  E 

7 

95.5 

. 36424  E 

1  0 

.  1  0682E 

10 

.  300  5  6  E 

9 

.81 755E 

8 

.  2  1  6  1  4  E 

8 

115.5 

. 74470E 

10 

.24  39CE 

10 

.  762  36E 

9 

.22927E 

9 

.  66739E 

8 

140.2 

.  15  142E 

1 1 

.  5605  3E 

10 

. 1 9708E 

10 

.66379E 

9 

.2  1  556E 

9 

169.6 

.  29696E 

1 1 

.  12623E 

1  1 

.  50446E 

1  0 

.  1  9  2  4  5  E 

10 

.  70555E 

9 

205 . 1 

.  55982E 

1 1 

. 2  7 0 78 E 

1  1 

.  1  2  3  7SE 

1  1 

.  5  39  1  E 

1  0 

.  2  2  5  1  8  F. 

10 

24e  .  1 

•  9  7  5  26  E 

1 1 

.  5  393  1  E 

1  1 

.  28222E 

1  1 

.  1 4  0  74  E 

1  1 

.  67267E 

10 

300.0 

.  1  564  2  E 

1  2 

. 9 8 0  20  E 

1  1 

.  58370E 

1  1 

.  3  32  1  1  E 

1  1 

.  181  39E 

1  1 

Table  4D 


1  .  z 

1  .  5 
1 .8 
Z  .  1 
2.6 
3.  1 
3.8 

5.5 
6.7 
8.1 
s.e 
l  i  .  e 

1^.3 

17.3 
2C.S 

25.3 
3C  .8 

37.1 
44 .6 

54 . 2 
to5. 5 

79.3 
95.9 

115.9 
140.2 
169.6 
205 . 1 
2*.  6 . 1 
30C.C 


-105 . 388 
-100.726 
-96.115 
-91 .564 
-87.084 
-82.687 
-78.387 
-74.202 
-70.147 
-66.242 
-62.504 
-58,953 
-55.603 
-52.467 
-49.549 
-4b. 847 
-44 , 349 
-42.03b 
-39.885 
-37.877 
-36.001 
-34. 2b2 
-32.669 
-31 .234 
-29.963 
-28.651 
-27.338 
-27.055 
-26. 323 
-25.629 


EC(1) 

32.434 
32.165 
31 .867 
31.530 
31.104 
30.597 

29.994 
29. 282 
26.444 
27.4b4 
26. 325 
25.015 
23. 524 
21 . 84o 

19.995 
17.987 
15.662 
13.675 
1  1 .499 

9.4  12 
7.494 

5 .806 
4. 385 
3.238 
2.34b 
1.673 

i .  i  eo 

.824 
.  5  72 
.  395 


EC  (2) 

98.624 
96. 386 
97.659 
97. 225 
96.464 
95.552 
94.460 
93.157 
91.605 
89.763 
87.597 
85.026 
82.037 
76.567 
74.577 
70.041 
64.953 
59. 340 
53.270 
4  b  .  6  o  5 
40. 297 
33.785 
27.571 
2  1 .885 
1 6.906 
12.734 
9.  38  1 
6.783 
4.632 
3.402 


EC  (3) 
165.497 
164.928 
164.243 
163.418 
162.427 
161.235 
159. 806 
158.095 
156. C51 
153.614 
150.719 
147.292 
143.255 
1 38.526 
133.025 
126.680 
119.435 
1  1  1 .260 
102 . 205 
92.333 
81.821 
70.930 
60. 000 
49.427 
39.608 
30.879 
2  3.456 
1  7.405 
1  2 .660 
9.061 


EC(4) 

232.206 

231.611 
230.798 
229.016 
228.639 
227.220 
225.5  1  7 
223.474 
221.029 
218.106 
214.627 
210.494 
205.604 
199.847 
193. 107 
165.275 
1 7b.249 
165.959 
1 54.376 
14  1.550 

127.611 
112.813 

97.  532 
82.259 
67.55  1 
53.959 
4  1.938 
31 . 765 
23. 5  1  2 
17.067 


EC(5) 
299. 143 
298. 377 

297.453 
296. 3  39 
294 .997 
293.383 
291 .442 
289.  1  1  3 
286. 320 
282 .960 
278.993 
274 . 248 
2  o  6 . 6  1  9 
261 . 970 
254 . 1 56 
245.031 

234.453 
222. 303 
208.512 
193.068 
1 76.064 
157.723 
1  38.424 
1  18.704 

99.231 
80.732 
63.886 
49.209 
36.969 
27. 1 72 


Table  5A 


ENERGY  IN  MILLI-ELECTRON  VOLTS 
WC  IN  ANGSTROMS 


wc 

EC  (  6  ) 

EC  (  7  ) 

EC  (  8  ) 

EC  (  9  ) 

E  C (  10) 

1.2 

366.047 

4  32 . 9 b b 

499.95 1 

566.937 

633.941 

1  .5 

365. 199 

432.063 

498 . 956 

565.880 

632.823 

1  .8 

364. 176 

430.949 

497.761 

564 .604 

631.473 

2 . 1 

362 .942 

429.605 

496 . 316 

563.065 

629.844 

2  .6 

361 .455 

427.986 

494.575 

561 .209 

627.880 

3.1 

359.665 

<.26.037 

492.477 

558.972 

625.513 

3.8 

357.513 

423.691 

489.952 

556.279 

622.663 

4  .6 

354.927 

4  2  0  .  b  7  1 

486.915 

553.040 

619.233 

5.5 

351.825 

4  17.486 

483.268 

549. 148 

615.110 

6.7 

348. 109 

4  1  3.428 

478.894 

544.478 

610.160 

8 . 1 

343.669 

408.575 

473.658 

533.884 

604.228 

9.8 

338.377 

402 . 782 

467.403 

532.196 

597. 1 32 

1  1.8 

332.037 

395.539 

459.950 

524 .220 

588.663 

14 . 3 

324.640 

387.713 

451 .099 

514.738 

578.585 

17.3 

315.864 

37b. 057 

440.629 

503.504 

566.632 

20.9 

305.579 

366. 712 

426.300 

490.255 

552.515 

25 . 3 

293.607 

353.464 

413.869 

474.715 

535.928 

30.6 

279.768 

336.113 

397.094 

456.607 

5 16.560 

37.1 

263.998 

320.489 

377.765 

435.677 

494. 1 16 

44.6 

246. 182 

300.487 

355.727 

4  11. 724 

466.352 

54.2 

226. 382 

278. 101 

330.924 

384.643 

439.112 

65.5 

204 .782 

253.470 

303.446 

354.475 

406.387 

79.3 

181 .743 

226.922 

273.586 

321.470 

370.381 

95.9 

157.820 

199.013 

241 .882 

286 .141 

331.576 

115.9 

133.751 

17  0.5c'. 

209. 140 

249. 301 

290.781 

140.2 

1 10.402 

142.425 

176.408 

212.057 

249. 143 

169.6 

88.652 

1  15 .766 

144.863 

175.725 

208.079 

205 . 1 

69.253 

91 .526 

115.746 

14  1 .674 

169.124 

248 . 1 

52.700 

70.440 

89.970 

111.109 

133.705 

300. C 

39.168 

52,678 

68.153 

84.862 

102.894 

Table  5B 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


I 

i 


I 


l 


wc 

N  1 

N  2 

S3 

N  4 

N  5 

1  .  2 

.  16611  E 

1  1 

. 14289E 

10 

.  1 08  30  E 

9 

.81 707E 

7 

.  6  1  5 . 4  E 

6 

1.5 

. 22494E 

1  1 

.  1 7  406  E 

10 

.  1  32  60  £ 

9 

. 10045E 

8 

.  75877E 

6 

1 .8 

.  2  7  1  8  3  E 

1  1 

.  2  1  2  34  E 

10 

.  16275E 

9 

. 12390E 

8 

. 9  3  9  96  E 

6 

2  .  1 

.  32844  E 

1  1 

.  2  5  950 E 

10 

.  200  39E 

9 

.  15  347E 

8 

.  1  1  70 2  E 

7 

2.6 

. 39676E 

1  1 

.31 782E 

10 

.  2 4  76  5  E 

9 

. 19105E 

8 

. 14fc56E 

7 

3  .  1 

.47916E 

1  1 

. 39026  E 

10 

.  3  0  74  3  E 

9 

. 23926E 

8 

. 1 8496E 

7 

3.8 

. 57849E 

1  1 

. 48075  E 

10 

.  36371  E 

9 

.  30 1 8  1  E 

8 

. 23546E 

7 

4.6 

.69813E 

1  1 

. 59443E 

10 

.  4 8205  E 

9 

. 38407E 

8 

.  30296E 

7 

5.5 

. 64207E 

1  1 

.  7  3  6  3  1  £ 

10 

.  6  1  C  3  7  E 

9 

.  4  9  3  9  1  E 

8 

.  3 9 4  86  E 

7 

6.7 

. 10150E 

12 

.92 196E 

10 

.  7  60 1 2  E 

9 

.64323E 

8 

. 52264E 

7 

8.1 

. 12225E 

12 

.  1  1  58  7 1 

1 1 

.  1  006  3  E 

10 

.8  504  7 E 

8 

.  704  70  E 

7 

9.8 

. 14707E 

12 

.  14671  E 

1 1 

.  1  3209  E 

10 

.  1  1  4  5  0  E 

9 

.  9  7  1  4  5  E 

7 

11.8 

.  1 7669  E 

12 

. 18741E 

1 1 

.  1 75  78  E 

10 

. 1 5750E 

9 

. 1 3750E 

8 

14.3 

.21 188E 

12 

.24 183E 

1 1 

. 23829E 

10 

.22219E 

9 

.  20079E 

8 

17.3 

.  2 5  346  E 

12 

. 31 564E 

1 1 

.  33002E 

10 

. 32285E 

9 

.  304  14E 

8 

20.5 

. 302 19E 

12 

.  4  1  7  1  2  E 

1 1 

. 4  68  29  E 

1  0 

.48534E 

9 

. 4  8  06  7  E 

8 

25 . 3 

. 35872E 

12 

. 55640E 

1 1 

.68252E 

10 

. 75803E 

9 

.  79  7 2  5  E 

8 

30.6 

.42333E 

1  2 

.  75689E 

1 1 

.  102  34E 

1 1 

. 12344E 

10 

.  1  395  1  E 

9 

37.1 

. 49575  E 

12 

.  1 0  366  E 

12 

.  1  5783E 

1 1 

. 20998E 

10 

.  25855  E 

9 

44.8 

. 5  74  8  1  E 

1  2 

. 14282E 

12 

.  24965E 

1 1 

. 37274E 

10 

.  5  0  7  9  5  E 

9 

54.2 

•65835E 

12 

.  1  9o62  E 

12 

.402  38E 

1 1 

.68706E 

10 

.  10545E 

10 

65 . 5 

.  74  3  2  5  E 

12 

. 266C7E 

1  2 

. 6 5  386  E 

1 1 

. 1 3019E 

1  1 

. 22932E 

10 

79.3 

. 82600E 

12 

.  35  8  34  E 

12 

. 10560E 

1  2 

.24973E 

1  1 

.  5  1445-. 

10 

95.5 

. 90  3  35  E 

12 

. 4b  54  1  E 

1  2 

. 16673E 

1  2 

.  4  75  3  1  E 

1  1 

.  1  1  655E 

1 1 

115.5 

. 5  7  306  E 

12 

.  5  8  3  5  5  E 

12 

. 25320E 

1  2 

.8775  IE 

1  1 

.25962E 

1 1 

140.2 

. 10341E 

1  3 

. 70450 E 

12 

.  3  6  5  1 4  E 

1  2 

.  1  5  36 8  E 

1  2 

.  5524  l  E 

1 1 

165.6 

.  10863E 

1  3 

. 61 985  E 

12 

. 4  964  7  E 

1  2 

.  2  5  0  8  0  E 

12 

.  1 0  92  7  E 

1  2 

205 . 1 

.  1  1  306  E 

1  3 

.92  332E 

12 

.  636  1  1  E 

1  2 

. 37762E 

1  2 

.  1  9687E 

1  2 

246 . 1 

.  1  1685E 

1  3 

.  10121E 

1  3 

. 772 1 3E 

1  2 

.  524  36E 

1  2 

.  32002E 

1  2 

300.0 

.  1 2  029  E 

1  3 

.  10677E 

1  3 

.  69661  E 

12 

. 67  7  3  2  E 

1  2 

.  4  70 6  3  E 

1  2 

I 


Table  5C 


ELECTRON  CON CEN T R AT  I  0 N /S 0 U ARE  CENTIMETER 
« C  IN  ANGSTROMS 


wc 

1.2 

N6 

. 46574  E 

5 

N  7 

. 38966E 

4 

N  8 

. 701 39E 

3 

N  9 

.41 889E 

3 

N  10 

. 4 l 889  E 

1.5 

• 57534E 

5 

. 46954  E 

4 

.  75984  £ 

3 

.41 889E 

3 

.4 1 8  3  9  E 

1 .8 

. 71483E 

5 

. 57573E 

4 

. 8085  5  E 

3 

.46759E 

3 

.  4  1  8  8  9  E 

2.1 

•  8928  1  E 

5 

.71600E 

4 

. 935 19E 

3 

. 46  7 5  9 E 

3 

.41 889E 

2.6 

. I 1240E 

6 

. 89622E 

4 

. 1091 1 E 

4 

. 46  7  5  9 E 

3 

.41 889E 

3.1 

. 14270E 

6 

.  1  1  329  E 

5 

.  1 2  567  E 

4 

. 46759E 

3 

.  4  1  8  8  9  E 

3.8 

. 18300E 

6 

.  1 4  6  2  5  E 

5 

. 1 4607E 

4 

.  4 1>  7  5  9E 

3 

. 4 l 889E 

A. 6 

.  23771E 

6 

. 18918E 

5 

.  18801  E 

4 

. 52604E 

3 

.4  1  8  8  9  E 

5.5 

. 31 342E 

6 

. 2  5  094  E 

5 

. 2  3  3  60E 

4 

. 57475E 

3 

.4 1 8  8  9  E 

6.7 

.  42080E 

6 

. 33969E 

5 

.  305  88  E 

4 

.64294E 

3 

. 4 1 8  89  E 

8.1 

.  57724 E 

6 

.  4  7  2  3  7  E 

5 

. 4 1 889  E 

4 

.701 39E 

3 

.4  1 889  E 

9.8 

. 8 1 269  E 

6 

.  6  7  5  9  7  E 

5 

. 59229E 

4 

.B6700E 

3 

. 46759E 

11.8 

.  1 1 799  E 

7 

. 1CC31E 

6 

. 87966  E 

4 

. 1091  IE 

4 

.  4  6  7  5  9  E 

14.3 

.  1 7768  E 

7 

.  1  5  5  1  3  E 

6 

. 1 3745  E 

5 

. 1 5392E 

4 

.  5  2  604  E 

17.3 

.  279  34  E 

7 

.25209E 

6 

.  2  2  7  9  5  E 

5 

. 23769E 

4 

. 57475E 

20.5 

.46170E 

7 

.  4  3  39  1  E 

6 

. 40368E 

5 

.40720E 

4 

.  75984  E 

5 

25.3 

. 80819E 

7 

. 79  762  E 

6 

. 77426E 

5 

. 77250c 

4 

. 1 091  1  E 

4 

30.6 

.  1  508  7  E 

8 

. 1 5796E 

7 

.  16  1  59E 

6 

.  1  6  5  0  1  E 

5 

.  1  9673E 

4 

37.1 

. 30206E 

8 

. 33947E 

7 

.  3  7 04 4  E 

6 

-  39765E 

5 

. 4  5  20  1  E 

4 

44.8 

•  6505  1  E 

8 

.  79  5  5  2  E 

7 

. 93867E 

6 

. 1 0790E 

6 

.  1  2440E 

5 

54.2 

.  1  5049  E 

9 

.20340E 

8 

. 26347E 

7 

. 32996E 

6 

. 4  044  7  E 

5 

65.5 

.  37129E 

9 

.  56432E 

8 

.  8  1  598E 

7 

.  1  1  331E 

7 

.  1  52  37E 

6 

79.3 

. 96299E 

9 

•  1 6  766  E 

9 

.  2  7557E 

8 

.  4  3  2  0  9  E 

7 

.  65 140E 

6 

95.5 

.  25685E 

10 

.  5  2  1 84  E 

9 

.  9934  3E 

8 

.  1  792  1  E 

8 

.  3  0  8  9  3  E 

7 

115.9 

.68437E 

10 

.  1  6  5  0  5  E 

10 

.  3  704  5  E 

9 

.  78  3  1  IE 

8 

.  1  5  7  3  0  E 

8 

140.2 

.  17610E 

1  1 

.  5  1  086E 

10 

.  1  3722  E 

1  0 

.  34546E 

9 

.  82254E 

6 

169.6 

.42275E 

1  1 

.  1  485  7E 

1 1 

.482 1 8E 

1  0 

.  1  4  6  2  5  E 

1  0 

. 4 1 824  E 

9 

205 . 1 

.  91893E 

1  1 

.  3 90  7 6  E 

1 1 

.  1  5  3  5  5  K 

1  1 

.  5  6  3  74  E 

1  0 

.  1  9497E 

10 

248. 1 

.  1  77  38  E 

12 

.  50  30  7  E 

1 1 

.  4  2  6  7  8  E 

1  1 

.  1  8892E 

1  1 

. 7891 7E 

1  0 

300.0 

. 3026 1 E 

1  2 

.  1  8088E 

12 

.  1  0  1  2  1  E 

1  2 

.  53  346E 

1  1 

.  2664  3E 

1  1 
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ENERGY  IN  MILLI -ELECTRON  VOLTS 
VC  IN  ANGSTROMS 


VC 


0 


ENERGY 


1.2 

1.5 
1.8 
2.  1 

2.6 
3*1 
3.8 

4.6 
5.5 

6.7 

.8.  1 

9.8 

11.8 

14.3 

17.3 
20.9 

25.3 
30.6 
37.  1 

44.8 

54.2 
65.5 

79.3 

95.9 
115.9 
140.2 
169.6 
205.  1 
248.1 
300 . 0 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
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ELECTRON  CONCENTRATION/ SQUARE  CENTIMETER 
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25.393 

6  .  5 

6.195 

25 . 207 

fc  .  7 

6.020 

23 . 9o3 

3.  1 

7.872 

29.716 

9  .  S 

7.697 

2  9  .  396 

1 1 .  e 

7.990 

29.015 

13.3 

7.293 

2  3 . 6  6  2 

17.3 

6.966 

2  3 . 02o 

20 . 9 

6 . 6  <->  0 

2  2  .  3  9  5 

26  .  3 

0.268 

2  1 .66b 

30.6 

5.697 

20.705 

37.1 

5  .  380 

19.803 

99  .  •? 

9 .670 

1  S  .  6  7  0 

69  .  £ 

9.325 

17.393 

65 . 5 

3.759 

15 .976 

79.3 

3.138 

19  .<.32 

95 . 5 

2.6  39 

12.789 

116.9 

2.117 

11.066 

130.2 

1.656 

9.377 

16  9.6 

1.261 

7.729 

205  .1 

.  9  38 

6 . 1  0  9 

295  .1 

•  6  5  9 

9.825 

300  .C 

.990 

3.665 

MILLI-ELEC 

TSOS  VOLTS 

IN  A  .'.-GST  HO 

,u  S 

E  C  3  (  3  ) 

E  C  B  (  9  ) 

FC  b  I  5  ) 

93.523 

61.000 

76.9B5 

93.957 

60.^22 

78.397 

93.373 

60.629 

78.290 

9  3 . 28  3 

60.715 

78.162 

93. 167 

60.579 

7  8  .  C  C  7 

93.026 

60.914 

77.819 

92.361 

6  0.215 

77.593 

92.659 

59.975 

77.321 

92.916 

59.667 

76.993 

92 . 125 

59. 390 

76.5 9 6 

91.775 

56 . Q2  3 

76.123 

91.356 

58 . 422 

75.553 

90 . 859 

5  7.82  3 

74 . 869 

90.256 

57.107 

74  .  C50 

39.599 

56.252 

73.07 2 

38.701 

55.236 

7 1 . 906 

37.706 

59.032 

70. 522 

36.538 

5  2.613 

68.889 

35.175 

50.997 

66.956 

33. 599 

99.007 

69.699 

31 . 792 

96 . 769 

62.076 

2  9 . 7  4  (p 

94.196 

59.053 

27. <,63 

91 .299 

55.607 

29.959 

3  3.05") 

51.723 

22.270 

39 . 52C 

97.932 

19.957 

30.732 

9  2 . 7b 3 

i 0 . 6C  1 

26 . 780 

37.806 

1 3 . SC  2 

2 2 . 7b9 

32.^67 

1  1  .  166 

18.669 

27.570 

8 . 786 

1 5 .228 

22 . 642 

Table  9C 


E  N  t  3  G  Y  I  N 
*C 


Vi  C 

ECB ( 6  ) 

ECb (  7  ) 

1  .2 

95.975 

1  1  3 . 4  7  C 

1  .  5 

95.878 

113.363 

1  .6 

95 . 760 

113.235 

2 . 1 

95.618 

1  13.061 

2.6 

95.446 

1  1  2 . 8  9  4 

3  .  1 

95 . 2  39 

1  12.668 

3  .  S 

94.989 

112. 396 

6 .6 

94.687 

1  12.068 

5.5 

94.323 

1  1  1  .  o  7  2 

6 . 7 

93.886 

111.195 

9  .  1 

93.359 

110.621 

on 

• 

O' 

92 . 726 

109.931 

11.8 

91 .966 

109.1 02 

14.3 

91 .056 

1 08 . 108 

17.3 

89.967 

1  0  c  .  9  1  S 

20 . 5 

88.666 

105.997 

25 . 3 

87. 122 

103. «04 

30.6 

85 . 289 

131. 793 

37.  1 

83.126 

99.415 

44  .  8 

80. 586 

96.615 

54 . 2 

77.621 

93.338 

65.5 

74 . 1 89 

67.531 

79 . 3 

7C  .  25  3 

65.145 

95,9 

65.791 

o  C  .  1  4  7 

115.5 

60.805 

74.524 

140.2 

55.329 

68.2 9 9 

16  9.6 

49.490 

61.536 

205 . 1 

43.266 

54 . 367 

248.1 

36.983 

46.969 

300  . C 

30.809 

39.652 

MILLI-FLCCT30N  VOLTS 


IN  A  N’  G  S  T 

?  0  V  s 

ECb  t  P  ) 

■  C  B  (  9  ) 

EC  E  (  1  0  ) 

1  30.967 

148.466 

165.068 

1 30 .  °5  3 

148 . 345 

165.840 

13  0.715 

148.198 

165.685 

1  3C  .  549 

148.02  1 

165.497 

1  30 . 348 

147.807 

165.271 

1  30. 105 

147.549 

164 .998 

1  29 . *  1 3 

147.237 

164.663 

129.460 

146.861 

164 . 270 

129.034 

146.407 

163. 790 

1  2  8 . 5  2  1 

145.861 

163.211 

127.903 

145 . 202 

162.514 

127. 160 

144 .4  09 

161.675 

126.267 

143.457 

160.666 

125.196 

142.313 

159.454 

123.913 

140.942 

158.001 

122 . 373 

139.302 

156.261 

120.549 

1 37. 345 

154.183 

118.373 

135.015 

151.706 

115. 796 

1  3  2 . 2  5  1 

168.768 

112.756 

128.986 

145.291 

109.190 

125.147 

141.198 

105.034 

120.667 

136.407 

ICC . 23C 

115.471 

130.641 

94.732 

109.503 

1  24 . 829 

88.515 

102 .726 

1  17.122 

81.587 

95.136 

108. 902 

74.006 

86.777 

99.602 

65.889 

77.758 

59.920 

5  7 . 4  2  2 

6  8 . 2  6  5 

79.43° 

48.859 

58.559 

68.625 
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t  L  t  C  i  n  0  N  C  C  N  C  L  N  ?  R  *  r  I  0  ;:  /  S  0  U  A  ft  E  CENTIMETER 
*  C  I  N  A  N  G  S  T  P  0  y.  S 


wc 

N  A  1 

S  A  2 

S  A3 

N  A  9 

N  A  5 

1  .  2 

. 60503E 

9 

.  2  9  9  1  0  L 

9 

.737950 

8 

.  222  7C0 

8 

.671520 

7 

1  .  5 

. S7220E 

9 

.  2  9  5  5  7  £ 

9 

.894670 

8 

.270330 

8 

.61  5  9  8  E 

7 

i  .  a 

. 1 1 737S 

1  0 

.  35734? 

9 

.  1  C  »  5  2  E 

9 

.  3  2  8  3  8  L 

8 

.  9  9  2  5  C  0 

7 

2  .  1 

.  19  165  0 

10 

.933320 

9 

. 1 31 71  E 

9 

.  3  9  9  2  7  E 

a 

.  1  2  0  8  7  E 

c 

2  .a 

. 1 7098E 

1  0 

.529860 

9 

.  159970 

9 

.9860  1  0 

8 

.  1  979QF 

1} 

3  .  1 

. 20602  E 

1U 

.  6  3  5  9  3  E 

9 

.  1 9996  F 

9 

.592398 

8 

. 160080 

6 

3 .  a 

. 29323E 

10 

.  7  7  0  8  0  E 

9 

. 2  3665  F 

9 

.723230 

8 

. 220960 

8 

A  .  6 

. 25889  E 

1  0 

.  9  3  9  6  9  E 

9 

.285360 

9 

. 8847CE 

6 

.  2  7  0  5  8  E 

a 

5  .  5 

.  3  5  99  3  E 

10 

.U  390-: 

10 

. 35 1 91  E 

9 

. 10898E 

9 

.333112 

a 

6 . 7 

. 9  3 1 80  E 

10 

. 1 3  7b  7  E 

10 

.93C27E 

9 

.  1  3  3  3  9  F 

9 

.911610 

8 

8  .  1 

.  5  1801  E 

10 

.167260 

10 

. 527290 

9 

.169560 

9 

.510870 

R 

9.8 

.  620  35  E 

1  0 

.20  3391. 

1  0 

.697790 

9 

.  20  38  3? 

9 

.637950 

3 

1 1 .  e 

. 79 1 35E 

1C 

.297570 

10 

•  7  96920 

9 

.  2  5  3  8  9  E 

9 

. 6C048L 

8 

1  a  .  3 

. 83  3 70  E 

10 

.  3  C  1  7  0  F. 

10 

.98777? 

9 

.  3  1  7.9  7  E 

9 

.10129? 

9 

17.3 

.  10501  E 

1 1 

.  36 8 1  5  E 

10 

.  1  22  740 

l  r 

.900820 

9 

.129351 

9 

20.9 

. 12933E 

1 1 

.999860 

10 

.  1  5  3  3  1  ? 

10 

. 509550 

9 

.  166960 

9 

25.3 

. 19653E 

1 1 

.  55054? 

10 

.  1  5  2  6  2  t 

1C 

.659000 

9 

. 2 18260 

9 

30. fc 

.  17175E 

1 1 

.  6  7  A  79  E 

1C 

.24  3630 

1  0 

.393650 

9 

.  239560 

9 

37.  1 

•  200  10E 

1 1 

.  3279.80 

1  c 

. 31093E 

1  c 

.111518 

1  0 

.39071? 

9 

44 .8 

.  23  1  37E 

1 1 

•  1  C  1  6  8  £ 

1 1 

.396610 

1  0 

.  19  8  5  9  0 

1  C 

.  5  3  7  32  0 

9 

5  4.2 

.  26528E 

1 1 

.  1  2  9  8  9  E 

1 1 

.515770 

10 

.  2  C  0  7  7  0 

10 

.  75942? 

9 

6  5.5 

.  30  1  33E 

1 1 

.  1  5  302  E 

1 1 

.671850 

1  0 

.275330 

10 

.  10  324  E 

10 

79 . 3 

.  3 3 88  3  E 

1 1 

•  16  67  9  6 

1 1 

•  879200 

1  0 

.  382560 

10 

.15  3  5  9? 

1  0 

95.9 

•  376965 

1 1 

.2269 l £ 

1 1 

.11516" 

1 1 

.  5  36720 

1  0 

.  2  3667E 

1  0 

115.5 

.  9  1  9  8  9  £ 

1 1 

.  2  7  1  4  7  £ 

1 1 

.  1  50  1  7  £ 

1 1 

.  755990 

10 

.  3  5  7  7  0  E 

1  0 

190.2 

•  9  5  1  7  5  E 

1 1 

.  3  2  0  7  3  0 

1 1 

.  193650 

1 1 

.  10601  0 

1  1 

.542730 

1  0 

16  5.6 

.  9  8  6  76  E 

1 1 

.  372  1  50 

1 1 

.295130 

1 1 

.  1965  7£ 

1  1 

.817100 

1  0 

2  0  5.1 

.  5  1  9  35  E 

1 1 

.923250 

1 1 

.  302S90 

1 1 

.  197760 

1  1 

.  120470 

1 1 

29  5  .  1 

.  5  9  5  2  5  E 

1 1 

.971760 

1 1 

.363650 

1 1 

.  258290 

1  1 

.171790 

1  1 

300  .  C 

•  5  7  6  6  5  E 

1 1 

.516230 

1 1 

.  92  399F 

1 1 

. 329790 

1  1 

.  2  3  4  7  5  E 

1 1 

Tabie  9E 


ELECTRON  c  0  S  C  E  N  T  R  A  T 1 0  S  /  S  Q  'J  A  P  E  CENTIMETER 
WC  IN  ANGSTROMS 


V  c 

1  .  2 

1  .  5 
1  .  8 
2.1 

2  .e 

3.  1 

3.6 
4  •  6 
5.5 

6.7 

8.1 

9.8 

11.8 

14.3 

17.3 

20.9 

25 . 3 
30.6 
37  .  1 
4  4  .  S 

54 . 2 
65 . 5 

79 . 3 
9^.9 

115.9 
1^0.2 
169.6 
2  C  5  .  1 
2^8.1 
300. C 


N  A  6 


.  202  37E 

7 

•  246  1 4  E 

7 

. 29973E 

7 

.  36 5 5 2 E 

7 

.  44652  E 

7 

•  5466  1  E 

7 

.67CS4E 

7 

.  82 5  82  E 

7 

. 10203E 

6 

. 12663E 

8 

•  1 5  8  00  E 

8 

. 19340E 

6 

. 25108E 

8 

. 32C68E 

6 

.4141 3E 

H 

. 54 187E 

b 

. 72007E 

8 

.97437E 

8 

.  1 34  64  E 

9 

. 19052E 

9 

.  276.S0E 

9 

.41 3632 

9 

. 6  3595  E 

9 

.  10041  £ 

10 

. 16 1 97E 

10 

•  264  5  8  E 

10 

. 4  32 1 6  E 

10 

. 69  5 1 0  E 

1C 

. 10836E 

1 1 

. 16 148E 

1 1 

it  A  7 


.60  966  E 

6 

.  742  lot 

6 

.  90469E 

6 

.  1  1C47E 

7 

.  1  3  5  1  5  t 

7 

.  1 6  5  7  5  E 

7 

.  2  0  36  8  E 

7 

.25  1  66  E 

7 

.  3  1  1  9  7  £ 

7 

.  3887  1  £ 

7 

.  4  d  7  3  3  E 

7 

.61  554E 

7 

.  76443E 

7 

.  10105E 

8 

.  1  3  1  fi  4  £ 

8 

.  1  7465  E 

b 

.  2  3  5  5  9  £ 

£i 

.  32459E 

8 

.  4  5  6  3  8  E 

8 

.  6  6  5  8  0  L 

8 

.  5 9 80 7 E 

6 

.  1 54S2E 

9 

.  2  6  8  3  S 

9 

.4  1  392  E 

9 

,  70950E 

9 

■  1  2424E 

10 

i  2  1  9  34  E 

10 

.  38393E 

1C 

i  6  5  3  8  9  E 

10 

,  1  064  7  E 

1 1 

NAB 


.  18363 • 

6 

.22372E 

6 

.  27297E 

6 

.  3  3  369 E 

6 

.40BB3E 

6 

. 50225E 

6 

. 6 1 9  06  E 

6 

. 76606  E 

6 

. 952  5 1 E 

6 

.  1  1  9  1  2  E 

7 

.  1  5001  E 

7 

.  1 904  9  E 

7 

.  244  34  £ 

7 

.  3  1  7  2  3  E 

7 

.  4  1  7  P  5  E 

7 

.  55993S 

7 

.  76  5  8  3  E 

7 

.  1 0  7  29  E 

8 

.  1  5 4  60  E 

e 

. 2  3006E 

8 

. 35505E 

8 

. 57C23E 

8 

.955 19E 

0 

.  1 6635  E 

9 

.  302  79  E 

9 

.  56625E 

9 

. 1C769E 

1  0 

.  20458E 

10 

.  36C17E 

1C 

.  b766  1  E 

1  0 

N  A  9 

.  5  5  3  3 OE  5 
.67442S  5 

.82359E  5 

.  1  0  0  7  B  E  6 
.  1236  3F.  6 

.  1521 11  6 

.  1  S  7  8  5  E  6 
.23299F  6 

.  29052E  6 

.  3  6  4  5  6  F  fe 
.46100E  6 

.  5  6  8  3  5  F.  6 
.75927E  6 

.9930 3 E  6 
.  1  3  1  9  7  E  7 
.  1  7  8  7  5  E  7 
. 2  4  766  E  7 
.  3  5  2  4  5  E  7 
.  5 1 75 1 E  7 
.7678  171  7 

.  1 2494  E  8 
.  2  0  7  3  2  E  3 
. 36 1 06E  8 

.  6  6  0  4  0  S  8 
.  1  2  6  5  1  E  9 
.  2  5  1  8  7  E  9 
.  5  1  44  2E  9 
.10579E  10 
. 2 1 4 1 3E  10 
.  6  l  64  3 E  10 


N  A  1  0 

.  1  6696  E  5 
.  20  359  E  5 
.2 487CE  5 
.  304  5  5  E  5 
.  3  7  39 6  E  5 
.460751  5 
.56992-  5 
.  7  0  8  3  7  E  5 
.  8  3  5  5  5  E  5 
.  1  1  143E  6 
.  14 1 5 1 E  6 
.181448  6 
.  2  3  5  4  9  E  6 
.31012-  6 
.  4  1  5  5  S  F  6 
.  5  6  66  2  E  d 
.  7 9  75  3  E  6 
.  1  1  5  1  e  F  7 
.  1  7  2  1 1  r  7 
.  2 6  7 76  E  7 
.4357  2  E  7 
.  74  568':  7 
.  1  34  74  E  8 
.  2  5  74  7  E  8 
.  5  1 92  5  E  8 
•  1  0  9  7  6  E  9 
.  2  4  0  0  9  E  9 
.  5  3  3  1  6  F.  9 
.  1  1  7  3  4  E  10 
.  2  4  9 1  7  F  10 


Table  9F 


electron  CONCENTP. AtIOS/SOUAPE  centimeter 

AC  IN  ANGSTROMS 


w  c 

MSI 

S  b  2 

N  £  3 

N  5  4 

N&5 

1  .2 

.  8  6  6  3  6  E 

9 

. 62  62  7  E 

8 

.  4  5  0  1  3  E 

7 

.  32298F 

6 

.  2  3  2  5  5  E 

5 

1  .  5 

.  1  04  8  5  £ 

1  0 

.  7  6  C  C  1  E 

8 

.  54  74  9  E 

7 

.39 352 E 

6 

.29350; 

5 

i .  e 

.  12662E 

10 

.  9  2  2  5  6  £ 

6 

•  6  6  6  6  7  E 

7 

.4802  3 £ 

6 

.  3464  3*" 

5 

2.1 

.  15  339E 

10 

.  1  1  2  1  8  £ 

9 

. 6 1 299E 

7 

. 59716E 

6 

. 42426; 

5 

2.6 

. 13554E 

10 

. 1 3649E 

9 

.  9  9  3  1  2  E 

7 

.71957; 

6 

.  5  2  1  2  0  Z 

5 

3  •  1 

.  22442  E 

10 

.  1  b  c  2  9  £ 

9 

.  1  2  1  5  7  £ 

e 

.68426;. 

6 

.  642  31  E 

5 

3.6 

. 27147; 

1  0 

•  20289". 

9 

.  1 4  920  E 

e 

. 10903E 

7 

.  794  65  F 

5 

4.6 

.  3  2  8  3  9  E 

10 

.  2  4  <2  0  3  £ 

9 

. 1 9366E 

5 

.13498E 

7 

. 9 8 660 L 

5 

5 . 5 

.  39  72  5  £ 

1C 

.  3  0  3  c  C  £ 

9 

.  22691  2 

8 

.167022 

7 

.  1  2  3  7  1  " 

6 

6.7 

.46055; 

10 

.3731o- 

9 

. 2  9 1 60  E 

8 

.  2  1  0  1  4 1 

7 

. 1 559C" 

b 

8 . 1 

•  561 32E 

10 

.  45980; 

9 

.35133E 

8 

. 26464; 

7 

. 19617" 

6 

9.8 

. 70322E 

10 

.  5b67  3 F 

9 

.441  1  6  F 

Q 

.33663; 

7 

.  2545  3:" 

11.5 

. 85C62E 

1C 

•  7  0  6  6  6  E 

9 

.55823E 

8 

.432256 

7 

.  33  1030 

*2) 

14.3 

. 1026SE 

1 1 

.6626  7  E 

9 

.  7  1  252  £ 

p 

.56203; 

7 

.437037 

6 

17.3 

•  1 2440  £ 

1 1 

.11101;. 

10 

.  92056  il 

8 

.  74  1  5  4  £ 

7 

.  5374  4: 

h 

20.0 

. 15037E 

1 1 

.  14  065: 

10 

.  1  204  3  F 

9 

.59572C 

7 

.30674  f 

A 

2  6  .  3 

. 16163E 

1 1 

.  17976E 

10 

.  160C1E 

9 

.  1  3652£ 

9 

.  1  1  3  6  6  E 

7 

30.6 

.  21913E 

1 1 

.232145 

10 

.2164  9*' 

9 

.19164: 

3 

.  16  5  0  4 

7 

37.1 

.  26406  E 

1 1 

.  30  321  E 

10 

.  2 9906 E 

9 

.2774  1  E 

9 

.  2  4  p  2  0  - 

7 
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51.926 

5  9  .  b  2  2 

140.2 

2  9 . 6  b  7 

36.117 

42.668 

49.300 

56.000 

169.6 

27.464 

3  3  .  o  3  5 

39.925 

46. 312 

52.779 

205 . 1 

25.039 

30.361 

36.663 

42.959 

49. 151 

248 . 1 

22.424 

27.663 

33.504 

39.259 

45.125 

300. C 

19.674 

24 .694 

29 . 699 

35.256 

40.743 

T.  c  l')J 


ELECTRON  CONCENTRATION /SOU  A  RE  CENTIMETER 


*C 


wc 

N  A  1 

N  A  2 

1  .2 

. 66  3 1 0  E 

a 

. 50536E 

8 

1  .5 

. 104  30 E 

9 

.61  1  10E 

8 

I  .6 

. 12602E 

9 

. 73697E 

8 

2.1 

. 15224E 

9 

. 89  354  £ 

8 

2.6 

. 1  a  386 E 

9 

.  1 0604  E 

9 

3  .  1 

. 22 199E 

9 

.  1 306  3 1 

9 

3  .a 

• 26792E 

9 

.  1 5  794  E 

9 

A  .6 

.  32  3  24  £ 

9 

.  1 9094  £ 

9 

5.5 

.  3  6  9  7  7  E 

9 

.230820 

9 

6 . 7 

•  469692 

9 

. 27S99E 

9 

S.  1 

.  5  6  5  5  6  E 

9 

.337188 

9 

9.6 

.68039E 

9 

•  4  0  74  4  E 

9 

11.6 

.  81760E 

9 

.  4  9  2  24  £ 

9 

1*  .  3 

.961  13E 

9 

. 59452 E 

9 

17.3 

. 1 1754E 

10 

. 7 l 762  E 

9 

20.9 

.  1 405  3  E 

10 

.66631  E 

9 

25  .  3 

.  16761  E 

10 

.104492 

10 

30.6 

. 19930E 

10 

.  1 2  594  £ 

10 

37.1 

.  2361  3E 

10 

. 1 5 163E 

10 

49  .  e 

. 27656E 

10 

. 162322 

10 

54.2 

.  32691  E 

10 

•  21682E 

10 

65.5 

.  361 31  E 

10 

.  2  6  1 9  7  E 

10 

79 . 3 

.44 160E 

10 

.  3  1  2  5  8  £ 

10 

95.9 

.  50731  E 

10 

.  3  7  1  2  7  £ 

10 

115.9 

. 57760E 

10 

.  4  3  ti  3  5  F 

10 

140.2 

.651 35E 

10 

.51 357E 

10 

169.6 

.  72724  E 

10 

.  5 95 96 E 

1  0 

205. 1 

. 80400  E 

10 

.66  38  7  f. 

10 

248 . 1 

.  8605  7£ 

10 

.  7  7 9  9  t 

10 

300. C 

.  95  6  30  E 

10 

. 6 o 707S 

10 

IN  ANGSTROMS 


N  A  3 

;:A4 

N  A  5 

. 295602 

H 

.  1  7233E 

8 

. 10103E 

. 35762E 

8 

.2091 7E 

B 

.  12231  E 

. 4  32 68 E 

8 

.  2  5  3  1  9  E 

0 

.14  3112 

.  52  354  £ 

8 

.  3065  2  E 

8 

.  1 79  3  9  E 

.  6  3  35  5  E 

3 

.371132 

8 

. 21 735E 

. 76677V 

8 

. 44  95  PE 

3 

. 26344E 

. 92c  1  3E 

8 

.  544  72  E 

8 

.  3 1 94  5  E 

•  i  1  2  3  7  F. 

9 

. 66026E 

8 

•  3  8  7  6  0  E 

f 

. 1 360 7 E 

9 

. 30066E 

8 

.47C59E 

c 

•  1 o4  32  E 

9 

. 97 144E 

8 

.571802 

f 

. 1997CE 

9 

.  1  1  794  £ 

9 

.695462 

f 

.  24205  F. 

9 

.  1433  12 

9 

. 04665  : 

6 

.293502 

9 

.  1  76  30L 

9 

.  1 0  32  6  E 

c 

.  356032 

9 

.21  223F. 

9 

.126132 

c 

. 4  3225  E 

9 

.258762 

9 

. 15436E 

c 

. 52507E 

9 

. 31599E 

9 

.  1  S937F 

5 

.  6  3  8  30  E 

9 

. 38660E 

q 

.232972 

5 

. 77662E 

9 

.47400E 

9 

.  28755F 

9 

. 94579E 

9 

.  5826  1  E 

9 

.  3  5  628" 

5 

. 1 1  5272 

10 

. 71 BG8E 

9 

.443392 

9 

.  1  4  C  6  1  E 

1  0 

. 88772F 

9 

.554562 

9 

.  1  7161  E 

1  0 

. 1 1 009E 

1  0 

.  69  7  3  7  E 

9 

. 2 094 6 E 

1  0 

.  1  3694E 

10 

.882002 

9 

.  2  5544  E 

10 

.  1 1  011  L 

10 

.11216  2 

10 

.  3  1  0  6  3  L 

1  0 

.21 329E 

10 

.143405 

10 

.  37671  L 

10 

.  2  6634E 

10 

.  1  8  396  2 

1  0 

.  45  35  7E 

1  0 

.  33  1  652 

10 

.  236242 

10 

.  54  103E 

10 

.  4  1  0  3  9  E 

10 

.  30 2 5  7  E 

10 

.637538 

1  0 

.  502  7  l E 

1  0 

.  38475  2 

10 

.  74050 E 

1  0 

.  60 7 2 4 E 

1  0 

.  4  8  3  2  7  F 

10 

Table  IDE 


ELECTROS  CO  N  C  £  :<’  T  RATION  /SO  'JAPE  CENTIMETER 
WC  IN  ANGSTROMS 


wc 

N  A  6 

N  A  7 

1  .2 

. 59047E 

7 

.  34  50bl 

1  ,  5 

. 71 505E 

7 

.4  1  7  9  7  F 

1.9 

. 866 1 7  E 

7 

.  5  0  6  4  6  E 

2  .  1 

.  1 0495  E 

8 

.61 39 2 E 

2.6 

. 12723E 

0 

.  74455? 

3  .  1 

. 15430E 

8 

. 903500 

3.8 

.  18725  E 

8 

.  1 0971  E 

4 . 6 

. 22739E 

8 

. 1 3335E 

5 . 5 

. 27633E 

a 

. 16223E 

6.7 

.  3  3626  E 

8 

. 19762E 

a.  1 

.  4096  3 E 

9 

.  24  108E 

9.8 

. 49976E 

8 

.  2  9  4  6  4  E 

11.8 

.61C81E 

8 

. 360S7E 

14.3 

.  74  314E 

8 

.443131 

17.3 

• 91672E 

8 

. 54564E 

20.9 

. 1 1 317E 

9 

.  6  7  4  8  7  E 

25.3 

. 13991E 

9 

.  8  3  8 1  0  E 

30.6 

. 17372E 

9 

.  1 04  6  3  E 

37.1 

.21679E 

9 

. 1 3 144E 

44.8 

.  27215E 

9 

.  1663CE 

54.2 

.  34  394  E 

9 

.21219E 

65 . 5 

. 4  3 796 E 

9 

. 27330E 

79.3 

.  56227E 

9 

.  3  5  5  7  3  E 

95.9 

.  72804 E 

9 

.46821 E 

115.9 

. 95  049  E 

9 

.62329E 

140.2 

•  1  2498  E 

10 

.  8  3  6  5  7  i: 

169.6 

.  1 6  5  1 4  E 

10 

.  1  1  3  £  0  E 

2  05.1 

.  21847E 

10 

.  1  5  5  2  1  F 

248  .  1 

.  28  792  E 

10 

. 2 1  16  7E 

300  .C 

. 37576E 

1  0 

.26673? 

NA8 

SA9 

N  A  1  0 

7 

.  2  0  1  6  3  E 

7 

.  1  1  7  8  1  E 

7 

.  68634  £ 

6 

7 

•24429E 

7 

.  1 4  2  7  7E 

7 

.83433? 

6 

7 

. 29610E 

7 

. 17309E 

7 

.10113? 

7 

7 

.  3  5  905  E 

7 

. 20996E 

7 

. 12277E 

7 

7 

.43563? 

7 

.  2  5  4  8  5  E 

7 

. 14907? 

7 

7 

. 52S90E 

7 

. 30956E 

7 

. 18115E 

7 

8 

. 64266E 

7 

.  3  7  6  3  6  E 

7 

. 22036? 

7 

8 

. 78 1 68  E 

7 

.45809? 

7 

.26840? 

7 

6 

. 95 187E 

7 

.  5  5  8  3  1  E 

7 

.  3  2  7  3  s  ? 

7 

8 

.  1  1  608  E 

e 

.68  1  5  3E 

7 

.40002? 

7 

8 

. 141 eOE 

8 

.  8  3  3  5  SE 

7 

.  4893  3? 

7 

8 

. 17357E 

8 

. 10219E 

8 

.60137? 

7 

8 

. 2 1 301  E 

8 

.  1  2  564  E 

8 

. 74C60S 

7 

8 

.26218S 

fa 

.  1549  8F, 

8 

. 91 548E 

7 

8 

. 32387E 

8 

. 19196E 

8 

. 1 1 366 E 

8 

8 

.40181  E 

8 

.  23892? 

8 

.14  192? 

a 

8 

.  50108E 

e 

.  2991  IE 

8 

. 1 7632E 

3 

9 

.  6  2  8  7  1  E 

a 

. 37707E 

8 

. 225BO? 

8 

9 

.  794  56E 

6 

.47927E 

8 

.  2P85  3F 

8 

9 

.  10128  5 

9 

.61507? 

8 

.  3  72  69  L 

g. 

9 

. 1 3037E 

9 

.  7  9  fa  3  0  E 

6 

.43750? 

8 

9 

.  16971  E 

9 

.  10496  E 

9 

.  64701  F 

8 

9 

.  22  372  E 

9 

.  14C03E 

9 

.  8  ‘7  3  0  C  t 

a 

9 

.  2  98 99  E 

9 

.  1  8984E 

9 

.  1  1997? 

9 

9 

.  4  0  5  3  1  E 

9 

.26175? 

9 

.  1  6  8  1  2  E 

9 

9 

.  5571  3E 

9 

.  3671 9E 

9 

.  24040 E 

9 

10 

.  7  7  5  26  E 

9 

.  5  2  3  2  5  E 

9 

.35041? 

} 

10 

.  1C885E 

1  0 

.75519? 

9 

.  5  1 924  ? 

9 

10 

. 1 5  3  ?6£ 

10 

.  1  0  9  8  2  E 

10 

.77826? 

9 

10 

.  2  1  54  2  E 

1  0 

.15973? 

1  0 

.117)1? 

1  C 

Table  IGF 


ELECTRON  CCS  CENT  RATION /  SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


w  C  N  D 1  N  E  2  N  B  3  N  E  4  N  E  5 

1.2  .13769E  9  .92397E  6  .13090E  6  .90065E  7  .12318E  7 

1.5  .  1 66  AC  E  9  .513071'  8  .1579  IF  6  .  ^  s  5  6  8  E  7  .  1 9  9  3  2  E  7 

l.£  .201 1 6  E  9  . 62  099  E  8  .19129?  8  .5S871E  7  .16109E  7 

2.1  .29316E  9  •  7  5  1 72  E  6  .  2  31  73E  8  .71391E  7  .21976E  7 

2.6  . 29  390  E  9  .91016E  o  .28C97E  8  .86625E  7  .266878  7 

3.1  •  35  5  1 8  E  9  .  1  10221  9  .39076E  S  .10518E  8  .32936E  7 

3.8  .92916E  9  .13352E  9  .91351E  8  .127621  8  .39966"  7 

9.6  .51697E  9  .161811  9  .502171  8  .15599E  8  .990791  7 

5.5  . 62622  E  9  .19616E  9  .610391  8  .13937F  6  .  58662E  7 

6.7  .75613E  9  .237931  9  .79257E  3  .2309eE  8  .717Q9F  7 

8.1  .912691  9  . 28876E  9  .90957E  8  .2B222E  3  .87892E  7 

9.e  . 1 1 0 1 2  £  10  . 35C691  9  .  1  10361  9  .  39557E  8  .107901  8 

11.8  . 1 3279E  10  .926281  9  .139881  9  .92922E  8  .13296E  R 

19.3  .  1 600  3  E  10  .51 667  E  9  .  16520F.  9  .52237E  8  .169991  8 

17.2  . 1927 1 E  10  .631861  9  .20236E  9  .698611  8  .2C993F  8 

20.9  .  2 3 1 6 2 E  10  .  77062E  9  .29966L  9  .60197E  8  .  25550E  8 

25  .  3  .  2735  3E  10  .99  1901  9  .30889E  9  .  10002E  9  .  321<.8£  8 

30.6  •  3  39  1 A  E  10  .  1  1  531  1  10  .  383521  9  .  12561E  9  .9Q773E  8 

37.1  •  9C008  E  1C  .  191961  10  .97S58E  9  .15P92E  9  .  52209E  8 

99.8  •  97786E  10  .179001’  10  .60C72E  9  .20232E  9  .67590E  8 

59 .2  • 5690 1 E  10  .219551  10  .75912E  9  .26199E  9  .88665E  8 

65.5  . 67992E  10  .265251  10  .  96650E  9  .  39109F,  9  .118081  9 

J79.3  .  79666  E  10  .  323721  1C  .  12906E  10  .95061E  9  .  15999F  9 

95.9  . 9  39  6  7  E  10  .908161  10  .16061  F  10  .60389F.  o  .  220951  9 

115.5  .  1 08  89  E  11  .507131  10  .2C969E  1C  .82122E  9  .311991  9 

190.2  .  125631  1  1  . 6  2  960  E  10  .  27559F  10  .  1  1  3  3  2  E  10  .9A855  E  9 

165.6  •  1 9  3  5  2  E  1  1  .  77879?  10  .  36903S  10  .  15839E  10  .  55930F.  9 

205.1  •  162  1  2  E  11  • 9  5  6  59  L  1C  .98192E  1  0  .  22  359E  10  .  98653E  9 

293.1  .  1 8099  E  1  1  .  1  1  625  -  1  1  .63922E  10  .316381'  10  .  1995  3F,  10 

300. C  •  1 99  7  7  E  11  . 13529 E  11  .827358  10  .997  96"  10  .22787E  10 


Table  10G 


ELECTRON  CON  CENT  PATIOS/S  Cl' ARE  CENTIMETER 
W C  IN  ANGSTROMS 


X  C  N  S  6 


1  .2 

.  378  50  E 

6 

1  .  5 

. 453982 

6 

1  .  8 

. 55693L 

6 

2  .  1 

. 67624  £ 

6 

2 . 6 

. P2181E 

6 

3.  1 

. 99974  E 

6 

3.8 

. 12177E 

7 

4.6 

.  1  A  8  54  £ 

7 

5.5 

.161 52  E 

7 

6.7 

.  22231  E 

7 

8  .  1 

. 27293E 

7 

9.8 

. 336252 

7 

11.8 

. Al 573E 

7 

14. 3 

. 51646 E 

7 

17.3 

. 645 12E 

7 

2C  .9 

.811162 

7 

25  .  3 

.  1  026  1  E 

a 

30.6 

.  1315  5  2 

8 

37.  1 

. 17023E 

8 

44.? 

.  22  326E 

« 

54.2 

.  29  7  A  5  E 

8 

65 . 5 

.  A0363E 

a 

79. 3 

.  55932E 

e 

95 .9 

.  79363E 

8 

115.9 

.  1  1  5  57E 

9 

140. 2 

.  1  7296E 

9 

169.6 

. 26o  1  1  E 

9 

205  .  1 

.  A  2  0  0  8  E 

9 

24=  .  l 

.  6  7  7  A  3  E 

9 

300  . C 

.  1  10762 

1  0 

M  7 

•116342  b 

.  14  1  12E  6 

.17129E  6 

.  2  C  8  0  8  E  6 
.253032  6 

.3060 5 E  6 
.  3  7  5  5  7  £  6 

. A  5  86  3  E  6 
.  5  o  1  3  2  E  6 

•  68  662  E  6 

•  6  A  7  3  6  f  6 
.  1  0465  t  7 
.  1  2  9  r  0  L  7 

•  1  6  1  3A  £  7 

.2 03C72  7 

.  2  5  6  7A  £  7 

.327561  7 

.  A  2  ^  5  3 1  7 

.  5  5  2  1  2  E  7 
.  7  3  2  6  7  c  7 
.  5 ')  C  1  0  L  7 
. 1 3667£  » 

. 19333E  5 

.  2  6  1  2  0  E  6 
.  A  2  1  6  1  F.  8 

.  6  5  A  1 1  £  6 

.  1  0  A  9  7  £  9 

.174132  9 

.  2  6  7  5  2  E  9 
.  5  1  9  79 l  9 


N  3  3 

•  3  5  6  20  E  5 

.  A  3  A  3  7  E  5 
.  5  2  7  38  E  5 
.  6  A  0  77  E  5 
.  779A0E  5 

•  9A-3A5E  5 

.  1  1  555  F  6 
.  1  A  1  6  2  F  6 
. 1 7351 E  6 
. 2 1 32 1 E  6 
.2628?"  6 
. 32 5 36 E  d 
.  A 0 A  72  E  6 
.50637.  6 

.  6  3  ?  0  2  E  6 
.  3  1 0  77  L  6 
. 1QAC8E  7 
.  1  3  6  2  5  E  7 
. 17&33"  7 

.  2  39 2  A  £  7 

.  3  2  7  5  7  E  7 
.  A  5  9  3  7  £  7 

. 66 2  36 £  7 

.9j57Q£  7 

.  1  5  2  0  1  £  5 

•  2  A  3bA  £  S 

.  A  A  £  p 
. 7 66 69 E  P 
.12750:  9 

.237195  9 


N  B  9 

.  1 1  09 1 E  5 
.  1  3  A  2  9E  5 
.16283E  5 

.197392  5 

.2A059Z  5 

.293C9E  5 

.  3 5  7S6E  5 
.  A  3  7  5  3E  5 
.  5  3  6  3  6  E  5 
.66027E  5 

.81 5  A  0  E  5 
. 10 1 1 3E  6 
.126112  6 
.153272  6 

. 200212  6 
.255602  6 

. 33000E  6 

. A  3 1 80E  6 

.574142  6 

.  7  7  6  0  6  E  6 
.  1  0  7  S  5  E  7 
•1535CE  7 

.22532E  7 

.  3  A  2  6  A  E  7 
•5A221E  7 

.89639E  7 

.  1  5  5  2  5  E  8 
.  2  8  1  9  0  F  8 
.  5  35  A  8E  0 
.  1  0  5  7  6  E  9 


N3  10 

.  3A.391E  A 
.  A  2  1  1  9  E  A 
.508642  A 
.616202  A 
.  7404 1 E  A 
.  9  1  C  S  9  E  A 
.111082  5 

.135802  5 

.  16  66  1  F  5 
.  2  0  A  9  A  £  5 

.25330-  5 

.  3  1  A  6  0  F  5 
.393182  5 

.  A  9  A  7  7  F  5 
.625002  5 

.605112  5 

.  1  0  A  t,  m  E  6 

.  1  3  760  E  6 
.16  4  3  8  2  6 

.  2  5  2  2  5  E  o 
.  3  5  3  6  8  E  6 
.  5  1  0  A  7  E  6 
.  76  2 0  3  F  6 
.11826"  7 

.191768  7 

.  3  2  6  A  6  £  7 

.565542  7 

•  1  1  0  6  4  i '  6 

.221132  b 
.462472  8 


Table  10H 


Cj  K  A  P  ri  Of  ENERGY  LEVELS  V  :  .  WC 

NISP  K1  *  K  Z  *  K  3  *  0.0  77  EL  =  14.0 

DONOR  CONCENTRATION  *  .IE  20/CUBIC  CENTIMETER 
TEMPERATURE  = 300 . 00 EG R E 2 S  K  E  LV  T  M 

ENERGY  IN  M I L L I - E L EC T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


ENERGY 


ENERGY  IN  X ILLI-ELECTRON  VOLTS 
«  C  IN  ANGSTROMS 


wc 

EC  (  6  ) 

EC  (  7  ) 

£C  (  8  ) 

EC  (  9  ) 

EC  (  1  0  ) 

1.2 

617.139 

729.805 

6A2 . 502 

955 . 225 

1067. 97C 

1.5 

616. 126 

728.703 

8A  1  .  31  8 

953. 96A 

1066.635 

1.8 

61A .902 

727. 372 

839.887 

952  .  AAO 

1065 .023 

2 . 1 

613. A26 

725 . 7b  5 

638.160 

950.600 

1063.077 

2.6 

61 1 . 6 A  6 

723.827 

836.076 

9A8.380 

1060. 729 

3.1 

609. A99 

721  .*.90 

633.563 

9 A  5 . 702 

1057.895 

3.8 

606.913 

718. 67A 

630. 53A 

9  A  2  .  A  7  3 

1  0  5  A  .  A  7  8 

A  .6 

603.801 

715.283 

626.685 

935.583 

1050.361 

5.5 

600.058 

711 .203 

622  .  A93 

933.900 

1  0  A  5  .  A  C  3 

6.7 

595.563 

706. 301 

817. 21A 

920.267 

o 

vC 

• 

X" 

a 

8.1 

590.172 

700. A  1 7 

810. 57A 

92  1.501 

1  0  3  2 . 2  7  0 

9.8 

583.716 

693.368 

803.273 

91 3.385 

1023.668 

11.8 

576.006 

6  8  A  .  9  3  8 

7  9 A . 1 78 

9  0  3 . 6  6  6 

1013.361 

1A.  3 

566. 822 

67A.863 

763. 31 7 

892 .052 

1001 .036 

17.3 

555.913 

662 . 923 

770. 38A 

876.209 

986. 335 

2  0.5 

5A3.007 

6  A  8 . 7  A  6 

755.035 

361 .760 

966. 8A9 

25 . 3 

527.811 

632.023 

73b. 691 

t  a  2 . 2  9  9 

9A6.  125 

3G  .  6 

5 10 .02A 

612.391 

71  5 . 5A9 

819. 3A6 

923.672 

37.  1 

A89. 3A9 

589. A97 

690 . 597 

792  .  A65 

994 .971 

A4 .8 

A65 .525 

563. 01C 

6  6  1 .637 

76  1  . 1 eb 

861 .500 

5  A  .  2 

A  38 . 362 

532.663 

629. 326 

725. 09A 

822 . 776 

65 . 5 

A07.792 

A  98 . 302 

590. A31 

683 . 87A 

776.  A  1  2 

79.3 

373.927 

A  5  9 . 9  5  6 

5  A  7  .  b  9  5 

637.389 

728. 1 80 

95.9 

337.125 

A17.91A 

500.929 

585 . 765 

b  7  2  .  12  6 

115.5 

298 .052 

372 . 7  9  5 

a  5  0 . 0  9  3 

529. A96 

610.669 

1A0.2 

257.701 

325.601 

396.375 

A69. 5  35 

5  A  A  .  7  1  8 

169.6 

2 1 7. 36A 

277.71^ 

3a  1  .  21  2 

A  0  7 . 3 A6 

A  7  5  .  7  3  9 

205 . 1 

176.515 

2  30  . h  1  2 

266. A26 

3AA  .  867 

A  C  5 . 7  5  A 

2A  8  .  1 

1 A  2 . 6  1  1 

1  (.  .652 

2  3  A  .  0  A  7 

2oA  .  350 

337. 207 

300.0 

1 10.8A9 

1  A  o  .  2  1 

1 86. 02 1 

228.075 

272.675 

Table  11B 


ELECTRO?!  CONCENTRATION' /  SQUARE  CENTIMETER 
VfC  IN  ANGSTROMS 


N  1 

N  2 

N  3 

N  4 

N  5 

1  . 2 

.  1  1924E 

12 

. 16791E 

10 

.21749E 

8 

. 28002E 

6 

. 36828E 

4 

:  .5 

. 144 16E 

12 

.  20791  E 

10 

. 27099E 

8 

. 35C59E 

6 

. 460  30  E 

4 

1  .  b 

. 17427E 

12 

.  2  5  87  1  E 

10 

. 33977E 

8 

.442  1  5E 

6 

.  56125E 

4 

: .  i 

.  21C65E 

12 

.  32  390  E 

10 

.  4  2  9  30  E 

8 

. 56264E 

6 

. 742022 

4 

2.6 

. 25459E 

12 

.40849E 

10 

. 59  748E 

8 

.  72  374E 

6 

. 95  8  34  E 

4 

* .  1 

. 307b4E 

12 

. 5 1 980  E 

10 

. 7C6  1  4  E 

8 

. 94  3 2 bE 

6 

.  1  25852 

5 

3 .  e 

.  3 7  1 66 E 

12 

•  6  6  8  6  4  E 

10 

.  92  3  39F; 

8 

.  1  249  1  E 

7 

. 16619E 

5 

-  .  t 

.  44884E 

12 

.87151  L 

10 

. 1 2279E 

9 

. 16866E 

7 

.  22975F 

5 

i  .  5 

.541812 

12 

. 1 1 542E 

1  1 

. 16663E 

9 

.23316E 

7 

. 322422 

5 

(  .  7 

.  6536  1  E 

1  2 

. 15583E 

1  1 

.  2  31  79  E 

9 

.331672 

7 

. 46722E 

5 

-  .  1 

. 79774  E 

12 

.21 532E 

1  1 

. 33225E 

9 

. 4884  5E 

7 

.  70  3 6  1  E 

5 

.54807E 

12 

. 305  76E 

1 1 

.  4 9  3  75  E 

9 

.750012 

7 

.111122 

6 

•  u 

. 1 1 386E 

1  3 

.44ei4E 

1  1 

.  766  03 E 

9 

. 12106E 

8 

.  1  8  5  5  1  E 

6 

•t  ,  « 

. 13629E 

1  3 

•  6  6  C  1 6  E 

1  1 

.  1 2497  E 

10 

.2 071BE 

8 

.  3  3  0  7  8  E 

6 

•  1 

.  1 62  29  E 

1  3 

.  10694E 

12 

.  2  1  575E 

10 

. 37  909  E 

8 

.636042 

6 

•  1 

.  19175E 

1  3 

. 17320E 

12 

. 39585E 

10 

. 74606E 

8 

.  1  3291  E 

7 

■  #  } 

. 22  408  E 

1  3 

. 28476E 

12 

.  7 7  1  07 E 

10 

. 15830E 

9 

.  30316E 

7 

* 

. 25832E 

1  3 

.46449E 

12 

. 1 5876E 

1 1 

. 36 1 94E 

9 

.  7  5  62  6  F 

7 

■ .  1 

. 29  362  E 

1  3 

. 73397E 

12 

.  34  3  74  E 

1 1 

. 89299E 

9 

.  2  0  7  1  8  E 

8 

. 32963E 

1  3 

. 1 1048E 

13 

.  7761  1  E 

1 1 

. 2391 5E 

10 

.  62916E 

8 

. 3661 3E 

1  3 

.  1 5  709  E 

1  3 

. 1 9048E 

12 

.69769E 

10 

.21  350E 

9 

• 

•  40214E 

1  3 

.21046E 

1  3 

.  40600E 

12 

.  2  1  882E 

1  1 

. 804  P  8  E 

9 

•  4  3640E 

1  3 

. 26686E 

1  3 

.  8  1  9  9  5  E 

12 

.  7  1  276E 

1  1 

.  331  1  IE 

1C 

•  4  t;  9  6  1  E 

1  3 

.  32  364E 

1  3 

.  142  30E 

1  3 

.22657S 

12 

.  14576E 

1  1 

.  *•  9  fi  3  4  E 

1  3 

. 37837E 

1  3 

.  2  1  367E 

1  3 

.621 1 3E 

12 

.  65442E 

1  1 

•  c  2  5  2  1  E 

1  3 

.  42905E 

1  3 

.  28727E 

1  3 

. 1 31 19E 

1  3 

.267932 

12 

•  •  * 

.  1  4  9  25  E 

1  3 

.  9  7  4  4  7  E 

1  3 

.  3  5  7  3  3  E 

1  3 

.21646E 

1  3 

.  8  2  3  1  7  E 

12 

•  •  ’052  £ 

1  3 

. 5 1 395E 

1  3 

.  4  2  C  5  2  E 

1  3 

.  3022  1  E 

1  3 

.  1  7  147E 

1  3 

•  ‘  -  >20E 

1  3 

. 54  740 E 

1  3 

.  4  7  5  2  1  E 

1  3 

.  3  8  0  2  4  E 

1  3 

.  2  6  8  7  6  2 

1  3 

.  •  6  5  7  P 

1  3 

.  5  75  30  E 

1  3 

.  52  102E 

1  3 

.44  74  OE 

1  3 

.358092 

1  3 

Table  11C 


wc 

N  6 

1  .2 

.  1 38  34  £ 

1.5 

. 15092E 

I  .8 

. 16350E 

2.1 

. 18655E 

2.6 

.  20961  E 

3.1 

. 25782E 

3.6 

.  3060  3  £ 

4 .6 

. 39197E 

5.5 

.52402E 

6.7 

. 74202E 

8. 1 

. 10ei6E 

9.8 

. 1 7 1 04  E 

11.8 

.  28696  E 

14. 3 

.  52  3  1  9  E 

17.3 

.  1 04  32  E 

20.9 

. 22  902  E 

25.3 

.  55622E 

30.6 

.  U986E 

37.1 

.45077E 

44.8 

.  15315E 

54.2 

.  59432E 

65 . 5 

. 26279E 

79. 3 

.  1  30  5  5  E 

95 . 5 

.  71  907E 

115.9 

.  4 26  1 9  E 

140.2 

.  25807E 

169.6 

.  1 44  5  2  E 

205 , 1 

.  600 12E 

248  .  1 

.  1  5  1  1  2  £ 

300. C 

.  25  700E 

ELECTRON  COSCENTRATION/SOUARE  centimeter 
WC  IN  ANGSTROMS 


N  7 

N  8 

N  9 

NIC 

3 

.901  32  E 

2 

. 901  32E 

2 

.90 1 32E 

2 

.901325 

2 

3 

.901 32E 

2 

.901  32E 

2 

.90 1  32  E 

2 

. 9C  1  325 

2 

3 

. 90  1321 

2 

. 901 32E 

2 

.901 32E 

2 

.901 32F 

2 

3 

.901  32  E 

2 

.901 32E 

2 

.901 325 

2 

. 90 1 325 

2 

3 

.901 32 E 

2 

. 901 32E 

2 

.901 32E 

2 

. 90 1 32F 

2 

3 

.90 1 32E 

2 

. 90 1 32  E 

2 

.901325 

2 

. 601 328 

2 

3 

.901  3  2  L 

2 

. 901 32E 

2 

.901 32E 

2 

.901325 

2 

3 

.90  1  62  5 

2 

. 90 1 32  E 

2 

.901 32E 

2 

. 901 325 

2 

3 

.901325 

2 

.901 32E 

2 

. 90 1 32E 

2 

.901325 

2 

3 

. 10061  E 

3 

. 90 1 32  E 

2 

.901 32E 

2 

. 901 325 

2 

4 

.  10061  5 

3 

.90132E 

2 

.901325 

2 

.901325 

2 

4 

.113195 

3 

.901 32E 

2 

.901325 

2 

. 90 1 325 

2 

4 

.  12  367£ 

3 

.901 32E 

2 

.901 325 

2 

.901325 

2 

4 

. 163505 

3 

. 90 1 32E 

2 

.901 32E 

2 

. 99 1 325 

2 

5 

.25762c 

3 

. 901 32E 

2 

.901 325 

2 

. 901 32E 

2 

5 

.  4  7  5  c  1  c 

3 

.  10061  E 

3 

.901 32E 

2 

. 901 32 E 

2 

5 

.  1  Gt>90  c 

4 

.  10061  E 

3 

.901 32E 

2 

. 9C 1 32E 

2 

6 

. 29450E 

4 

. 1 3634E 

3 

.901 32E 

2 

. 901 32E 

2 

6 

. 944C6E 

4 

.27040E 

3 

.901 325 

2 

. 901 32F 

2 

7 

.353135 

5 

.  86359E 

3 

.  1  006  1  E 

3 

.901  325 

2 

7 

.  1  5  4  7 1  £ 

6 

.  38987E 

4 

. 1 7398E 

3 

.  901  32  5 

2 

d 

.  7  9  1  6  2  E 

6 

.  22489E 

5 

. 695905 

3 

.  1  0061  F 

3 

9 

.467616 

7 

.  1  5577E 

6 

.49636E 

4 

.234765 

3 

9 

.315  7CE 

8 

.  1  2  7  1  2  E 

7 

.477855 

5 

.17  712  5 

4 

1  0 

.2  369  1  E 

9 

.  1  1902E 

8 

.551205 

6 

.  2  392  1  5 

5 

1  1 

.  1  8920E 

10 

.  1  2247E 

9 

.  72  2  06  F 

7 

.393725 

6 

1  2 

.  1  5  1  36E 

1  1 

.  1  30  79  E 

10 

.  1012  75 

9 

.  7  16  04  5 

7 

12 

.  10584E 

12 

.  1  3  4  09  E 

l  1 

.  140755 

10 

.  1  3  35  2  5 

9 

1  3 

. 55024E 

12 

.  1  1  6  1  5  F. 

1  2 

.  1  7  6095 

1  1 

.22 94 7 E 

1  0 

1  3 

.  1  5  1  99L 

1  3 

.634g IE 

1  2 

.168  8  15 

12 

.  326  71  5 

1  1 

Table  lit) 


GRAPH  OF  ENERGY  LEVELS  VS.  WC 

NINP  K1  *  K2  *  K3  *  0.077  EL  *  14.0 

DONOR  CONCENTRATION  *  .IE  20/CUBIC  CENTIMETER 
TEMPERATURE  =  77.0DEGR  EES  KELVIN 

ENERGY  IN  MILLI-ELECTRON  VOLTS 
KC  IN  ANGSTROMS 


ENERGY 


ENERGY  IN  a  I lL I -E LECT R ON  VOLTS 
WC  IN  ANGSTROMS 


WC 

EC  (  6  ) 

EC  (  7  ) 

1.2 

617.139 

729.805 

1.5 

616.126 

728.703 

1.6 

614 .902 

727. 372 

2.1 

613.426 

725 .7b5 

2.6 

61 1 .646 

723.827 

3.1 

609.499 

721  .490 

3.6 

606.91  3 

718.674 

4.6 

603.801 

715.283 

5.5 

600.058 

711.203 

6.7 

595.563 

706.301 

e.  1 

590.172 

700.41 7 

9.8 

583.718 

693 . 366 

11.8 

576.008 

684.938 

14.3 

566.822 

674 . 883 

17.2 

555.913 

662.923 

20.5 

543. CC7 

643.748 

25.3 

527.811 

632 .023 

30.6 

510.024 

612.391 

37.1 

489.349 

569.497 

44.8 

465.525 

563.010 

54.2 

438.362 

532.663 

65.5 

407.792 

493.302 

79 . 3 

373.927 

455.956 

95.5 

337.125 

417.914 

115.9 

298.052 

372.755 

140 . 2 

257.701 

325. 6C1 

169.6 

217.364 

277. 71 7 

205.1 

178.515 

230.812 

248 . 1 

142.61  1 

186.652 

300. C 

1 10.849 

146.321 

EC  (  8  ) 

EC  (  9  ) 

EC  (  1  0  ) 

842 . 502 

955.225 

1067.970 

841.318 

953.964 

1066.635 

839.887 

952.440 

1065.023 

833.160 

950.600 

1063.077 

836.076 

948. 380 

1C60.729 

833. 563 

945 . 702 

1057.895 

630.534 

942.473 

1054.478 

826.885 

938.583 

1050.361 

822.453 

933.900 

1045.403 

817.214 

928.267 

1039.433 

a  1 0 . 8  74 

921.501 

1032 . 2  70 

eo  3 . 2  7  3 

913.385 

1023.668 

794 . 178 

903.666 

1013.361 

783.317 

892 .052 

1001 .036 

770. 3e4 

878.209 

986.335 

755. C35 

661 . 760 

96e . 849 

736.891 

842.239 

943. 125 

715.549 

819.346 

923.672 

690.597 

792.465 

694.971 

661.637 

761.186 

861 . 50C 

628. 326 

725.094 

822 . 778 

590.431 

663.874 

778.412 

547,895 

637.389 

728 . 1 80 

500.929 

585.765 

67  2. 126 

450.093 

529.496 

610.669 

396 . 375 

469.535 

544.718 

341 .21  2 

407.346 

475.739 

286.426 

344.867 

405.754 

234.047 

284 .350 

337.207 

186.021 

223.075 

272 .675 

Table  12  B 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N  1 

N  2 

S3 

S  4 

N  5 

1.2 

.  1 2094  E 

12 

. 75616E 

4 

.  231  362 

2 

. 231 34E 

2 

.  231  34E 

2 

1.5 

. 14627E 

12 

. 10095E 

5 

.231  34  E 

2 

.231 34E 

2 

.231 34E 

2 

1.8 

. 1 7689E 

12 

. 1 3783E 

5 

.  231  34E 

2 

.231 34E 

2 

. 231 34E 

2 

2.1 

. 2 1 394  E 

12 

. 19350E 

5 

.  231  34E 

2 

.231  34  E 

2 

.  2  3 1  34  E 

2 

2.6 

.  25873E 

12 

.28123E 

5 

.  2  3  1  34  E 

2 

.231 34E 

2 

.  23  1  34E 

2 

3.1 

.  31291E 

12 

.42675  L 

5 

.  231  34E 

2 

.231 34E 

2 

.  231  34E 

2 

3.8 

.  37  044  E 

12 

.  6  8  3  5  7  E 

5 

.  2  3 1  34  E 

2 

.231 34E 

2 

.231  34E 

2 

4.6 

.  45768E 

12 

. 1 1 719E 

6 

.  2  3 1 34  E 

2 

.231 34E 

2 

. 231 34E 

2 

5.5 

.  55352E 

12 

. 21679E 

6 

.2  31  34E 

2 

.231345 

2 

.  2  3  1  3  4  F 

2 

6.7 

. 66943E 

12 

.  4  5  4  74  E 

6 

. 231 34E 

2 

.  231  34  E 

2 

.  231  34E 

2 

8 . 1 

.  8096  1  E 

12 

. 10809L 

7 

. 23134E 

2 

. 231 34E 

2 

.  2  3  1  34  £ 

2 

9.8 

.  979 1 5  E 

12 

.  3  0  3  6  9  E 

7 

.231 34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

2 

11.8 

. 1 1842E 

1  3 

. 1C489E 

a 

.  2  3  1  34  E 

2 

.231 34E 

2 

.  23  1  34  5 

2 

14.3 

.  14321E 

1  3 

.466 3b E 

8 

.  29052E 

2 

.231 34E 

2 

.  231  34  F 

2 

17.3 

. 1731SE 

13 

.28 150E 

9 

. 78543E 

2 

.23134E 

2 

.  2  3  1  3  4  £ 

2 

20.9 

. 20923E 

13 

.24286E 

10 

. 68 1 64  E 

3 

.  2  3  1  3  4  E 

2 

.  231  341 

2 

25.3 

.  25056E 

1  3 

. 27756E 

1  1 

.  1  1  908  E 

5 

.231 34E 

2 

.  2  31  345 

2 

30.6 

.  2 8699 E 

13 

.  1 9400  L 

12 

.  20  3  7 1  E 

6 

.231 34E 

2 

.  2  3  1  34  E 

2 

37.1 

. 31549E 

1  3 

. 55C55E 

12 

. 2  94  70  L 

7 

.  2  5  8  2  4  E 

2 

.231 34E 

2 

44 .  e 

.  34554E 

1  3 

. 10259E 

1  3 

. 571 74E 

8 

. 85004E 

2 

.  23  1  34E 

2 

54.2 

.  38171E 

1  3 

.  16C09E 

1  3 

.  1  85  35E 

10 

. 38757E 

4 

.  2  31  34E 

2 

65 . 5 

•42275E 

1  3 

.22464E 

1  3 

. 7B350E 

1  1 

.  4  2  6  5  0  E 

6 

.  2  3  1  34  £ 

2 

79.3 

•  45225E 

1  3 

. 2  79 72  L 

1  3 

. 60760E 

12 

. 377S0E 

8 

.  2281  1  E 

3 

95.9 

.48240E 

1  3 

. 33602E 

1  3 

.  1  3  9  8  7  E 

1  3 

.4444  3E 

1  0 

.  61  5  1  7E 

5 

115.9 

. 51 366E 

1  3 

. 39302E 

1  3 

. 222  59E 

1  3 

. 3021 eE 

12 

. 2  5  790  E 

e 

140.2 

. 53785E 

1  3 

.441  3  6  E 

1  3 

.  2  9  7  3  8  E 

1  3 

.  1  2482E 

1  3 

.  88C22E 

10 

169.6 

. 56 1 35  E 

1  3 

•  4  6  64  1  £ 

1  3 

•  3664  1  E 

1  3 

. 22229E 

1  3 

.  57427E 

12 

205 . 1 

. 58278E 

1  3 

.  5  2  6  1  1  E 

1  3 

.  4  32  3  3E 

1  3 

. 31 233E 

1  3 

.  1  7252E 

1  3 

248.1 

. 60076E 

1  3 

. 55892E 

1  3 

.  4  6  6  5  6  E 

1  3 

. 3910  IE 

1  3 

.  2  7  70  5  E 

1  3 

300. C 

. 6 1 625  E 

1  3 

.  5  8  5  96  E 

1  3 

.5316CE 

1  3 

. 45776E 

1  3 

.  367706 

1  3 

Table  12C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
w C  IN  ANGSTROMS 


1.2 

. 23  1  34E 

2 

.231  34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

2 

.  2  3  1  34  E 

1.5 

.  2  3  1  34  £ 

2 

. 23 1 34L 

2 

.  2  3  1  34  E 

2 

.231 34E 

2 

.  2  3 1 34  E 

1.8 

.  231  34E 

2 

.  2  3 1  34  E 

2 

.  2  31  34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

2. 1 

.  2  3  1  34  E 

2 

.  2  3  1  34  E 

2 

.  2  3 1  34  E 

2 

.231 34E 

2 

. 23 1 34E 

2.6 

. 231 34E 

2 

.  2  3 1  34  E 

2 

.231 34 E 

2 

.  2  3 1  34  E 

2 

. 23 1 34E 

3.1 

. 23 1 34£ 

2 

.231 34E 

2 

.  231  34E 

2 

.231 34E 

2 

. 231 34E 

3.8 

.  2  3  1  34  E 

2 

. 231 34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

2 

.23134c 

A  .  6 

•23134E 

2 

.23  1  34  £ 

2 

. 231 34E 

2 

.23134E 

2 

.231345 

5.5 

.  2  3 1  34  £ 

2 

. 23 1 34E 

2 

. 231 34E 

2 

.231342 

2 

. 231 34 E 

6.7 

. 231 34E 

2 

.231 34E 

2 

. 231 34£ 

2 

.23134E 

2 

. 231 34E 

3. 1 

.231 34E 

2 

. 231 34£ 

2 

. 231 34E 

2 

.  2  3 1  34  E 

2 

. 23 1 34 E 

9.e 

.  2  3  i  34  £ 

2 

.231342 

2 

. 231 34E 

2 

.231 34E 

2 

. 231 34£ 

11.8 

.231 34£ 

2 

.  2  3 1 34  E 

2 

.  2  3  1  34  E 

2 

.231 34E 

2 

.23134L 

14. 3 

. 231 34E 

2 

.  2  3  1  3a  E 

2 

.  231  34E 

2 

.231345 

2 

.23134E 

17.3 

.231 34E 

2 

.231  3A£ 

2 

.231 34E 

2 

.231 34E 

2 

.231342 

20.5 

. 23134E 

2 

.  2  3  1  3A  £ 

2 

. 231 34E 

2 

.231 34E 

2 

.23134E 

25 . 3 

.231 34E 

2 

.  2  3  1  3a  E 

2 

•23134E 

2 

.231 34E 

2 

.  2  3  1  3  4  E 

30.6 

.  2  3 1 34  E 

2 

.2313AE 

2 

.231 34E 

2 

.23134E 

2 

.  2  31  34E 

37.1 

. 2  3 1 34  E 

2 

. 23 1 34 E 

2 

.  2  3  1  34  E 

2 

.231 34E 

2 

.  2  3  1  34  E 

44  .  8 

. 231 34£ 

2 

.  2  3  1  34  £ 

2 

.  231  34 E 

2 

.231342 

2 

.231  34c 

54.2 

.231 34E 

2 

.  2  3  1  34  E 

2 

.  2  3 1  34  E 

2 

.231 34E 

2 

.  2  3 1  34  E 

65.5 

.  2  3  1  34  E 

2 

.231  34E 

2 

.  231  34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

79.3 

.  231  34E 

2 

.2313AE 

2 

.  2  31  34E 

2 

.231 34E 

2 

.  2  3  1  34  E 

95.5 

.  2  3 1  34  E 

2 

.231 3AE 

2 

.  2  3 1  34  E 

2 

.  23  1  34  E 

2 

.23134E 

115.5 

.  55683E 

3 

.  2313AE 

2 

.  2  3  1  34  E 

2 

.  231  34E 

2 

.  2  3 1  34  E 

140.2 

.  55008E 

6 

.41  964  E 

2 

.  231  34E 

2 

.  231  34E 

2 

.231 34E 

169.6 

.  58347E 

9 

.65  3 36E 

5 

.  25e24E 

2 

.231 34E 

2 

.  23  1  34  E 

205 . 1 

. 24980  E 

12 

.  1  7666E 

5 

.  40843E 

5 

.29052E 

2 

.  23  1  34  E 

249 . 1 

.  1 4  804  £ 

1  3 

.  1  320AE 

12 

.  22652E 

9 

.  1  153CE 

6 

. 6  34  84  E 

300.0 

.  26387E 

1  3 

.  14619E 

1  3 

.  28565E 

1  2 

.  10567L 

10 

. 12730 E 
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GKAt'fi  0*  LNtRClf  LEVELS  VS.  WC 


NINP  K1  s  K  2  ~  K3  *  0.077  EL  =  14.0 

DONOR  CONCENTRATION  *  .55  19/CUSIC  CENTIMETER 
TEMPERATURE  * 30C . C D EG R E E S  KELVIN 


ENERGY  IN  MILLI-ELECTROS  VOLTS 
WC  IN  ANGSTROMS 


WC 


ENERGY 


1  .2 

1  .S 
1  .  8 
2.  1 

2  .fc 
3.1 
3.8 
4  .  fc 
5 .5 

6.7 
8  .  1 

9.8 

ll.fi 

14.3 

17.3 
2C  .9 
25  .  3 
30.6 
37. 1 
44  .  fi 


84 .2 


65 . 5 
79 . 3 
95.9 


115.9 


140.2 
169. fc 
205 . 1 
248  .  1 
300  .C 


Figure  10 


WCA 

1  .2 
1  .5 
1  .8 
2.1 
2 . 6 
3  .  1 
3.8 

4.6 
5.5 

6.7 
8.1 

9.8 
11.9 

14. 3 

17.3 
2C  .5 
25  .  3 
3C  .6 

37.1 
44.0 

54.2 

65 . 5 

79.3 

95.5 

115.5 
140.2 

169.6 

205 . 1 

248 . 1 
300  .  C 


-28.978 
-24.070 
-19.162 
-14.253 
-9.342 
-4.429 
.489 
5.415 
10.352 
15.308 
20.291 
25.312 
30.384 
35.525 
40.750 
46.074 
5 1.497 
57.001 
62 . 546 
68.084 
73.571 
78.982 
84.277 
89.393 
94.276 
98.885 
103.179 
107.131 
110.728 
113.575 


EC(1) 

35.118 
38.939 
38.724 
38.465 
38.155 
37.783 
37.338 
36.806 
36.174 
35.424 
34.535 
33.499 
32.284 
30.877 
29 . 262 
27.4  3C 
25.379 
23. 124 
20.694 
16.141 

15.537 
12 .570 

10.537 
6 . 326 
6.405 
4.806 
3.529 
2 .544 
1  .  6C9 
1  .  272 


EC(2J 

1 18.445 
118.132 
117.755 

117. 300 
1 16.752 
1  16.093 

115.301 
114.351 
1  13.212 

1 1 1  .eso 

1  10.225 
108.291 
106.000 
103.295 
100.119 
96.414 
92 . 126 
87.209 
81.639 
75.417 
68.588 
61 . 2 49 
5  3 .562 
45.747 
38.077 
30.839 
24 . 295 
18.634 
1  3.946 
10.217 


EC  (.3) 

197.971 

197.566 

197.077 

196.487 

195.776 
194 .920 
193.889 
192.649 
191.161 

189.377 
187.241 
164.692 
161.655 
178.051 
17  3.790 

168.777 
162.916 
156.112 
148.284 

1 39.377 
129.375 
118. 327 
106.363 

93.714 

00.715 

67 . 794 
55.431 
44 .084 
34.118 
2  5 . 742 


tC(4) 

2  7  7 . 5  6  0 
2  7  7  .  1  0  0 

276.520 

275. 520 
274.977 
273.959 
272 .734 
271 .260 
269.488 

267. 3  6  C 
264.810 
261 .753 
258.115 
253.779 
248.633 
242 . 554 
235. 4C7 
227.056 
217.370 
206. 240 
193.593 

179.4  17 
163.790 
146.911 
129. 1  18 
1 10.900 

92.867 
75.690 
60 .004 
46.298 


EC  (5) 

35  7 . 23e 
356 . 693 
356.034 
355 . 240 
354.281 
353.125 
351. 732 
350.055 
348.037 
345.612 
342 . 703 
339.217 
335.050 
330.079 
324 . 168 
317.164 
305 . 902 
299.207 
237. 906 
2 74. 638 
259.874 
242 . 94  3 
224 . 066 
203.391 
1 8 1 . 232 
15e.091 

1  34.654 

111.745 
90. 226 
70. 664 
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ENERGY  IN  MILLI-ELECTRON  VOLTS 
K C  IN  ANGSTROMS 


w  c 

EC  (  6  ) 

E  C  (  7  ) 

1.2 

436.928 

516.643 

1  .5 

436.325 

5  1  5 . 9  S  7 

1.6 

435.596 

515.194 

2  .  1 

434.717 

5  14.2  37 

2.6 

433.656 

5  13.032 

3  .  1 

432.376 

5  1  1  .'639 

3.8 

430.833 

510.009 

A  .6 

428.974 

507.984 

5.5 

426.737 

5  C  5 . 547 

6.7 

424 . 046 

502.615 

6  .  1 

420.816 

459.091 

9.8 

416 . 942 

494.863 

11.8 

412. 306 

*.99. 795 

14.3 

406 .768 

403. 7^.4 

17.3 

400. 1 72 

476.522 

20.5 

392 . 34  1 

467.936 

25.3 

383.081 

457.763 

30.6 

3 72 . 1  8 

445 . 765 

37.1 

359.  -4 

431.669 

44.0 

344 .622 

415.284 

54.2 

327.571 

396.320 

65.5 

308. 152 

374.61 3 

79. 3 

286. 323 

350.063 

95.5 

262 . 1 80 

322 . 706 

115.9 

235.993 

292 . 764 

140.2 

208 . 252 

260.647 

165.6 

1 79 . 6tt 1 

227.240 

205 . 1 

151 ,20b 

193.392 

240.1 

123.682 

160. 347 

300  .C 

9e  .  723 

129.350 

L  C  (  0  ) 

r  C  i  9  ) 

EC ( 10) 

59b. 376 

676.125 

755.886 

595.671 

675.374 

755.092 

594.81  9 

674 .467 

754.132 

593.791 

6  7  3.3  71 

752.973 

592.549 

672.046 

751.574 

591.051 

670.452 

749.886 

569.244 

668.527 

747.849 

537. C66 

666.206 

745 . 392 

534.443 

663.409 

742 .4  32 

531.287 

660.043 

738.868 

577.492 

655.995 

734.581 

572.937 

651.133 

729.430 

567.476 

645.301 

723.246 

560.94  l 

638.318 

715.844 

55  3  .  14  1 

629.976 

706.991 

543.655 

620.036 

696.433 

532. 338 

606.228 

683.879 

519.819 

594.255 

669.006 

504.514 

577.799 

b 5  1 . 4  fc>4 

4  b  6 . 6  3  0 

558.529 

630.885 

465.389 

536.121 

606.902 

442.053 

510.286 

579.178 

414. 966 

480.812 

547.443 

3b4 . 602 

447.613 

511.555 

351.129 

410. 799 

471.563 

314.969 

370. 747 

427. 794 

276.849 

328 . 1 62 

380.922 

2  3  7.8  1  1 

284.110 

3  32 . 020 

199.163 

239.967 

232. 551 

162.346 

197.398 

2  34 . 2  59 
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ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
RC  IN  ANGSTROMS 


wc 

N  1 

N  2 

N  3 

N  4 

N  5 

1  .2 

. 57573E 

1  1 

.  27638E 

10 

.  1  275bE 

9 

. 58602E 

7 

.  26877E 

1  .  5 

. 69587E 

1  1 

.  3  3  8  1  4  E 

10 

.  1  5668  E 

9 

. 72 189E 

7 

.  33  190  E 

6 

1  .8 

.  84098E 

1  1 

.  4  1  4  6  9  E 

10 

. 19307E 

9 

. S9270E 

7 

.  4  1  166E 

6 

2 . 1 

.  10 1 62  E 

12 

.51 005  E 

10 

.  2  3884E 

9 

. 1 1091E 

6 

. 5 1 331  E 

t 

2.6 

.  1 2 276  E 

12 

.62954E 

10 

.  29687E 

9 

. 1 3857E 

8 

.64415: 

A 

3.1 

. 14826E 

12 

. 78032E 

10 

.  371  12E 

9 

. 17431E 

8 

.614fa4S 

fa 

3.e 

.  1  790  1  E 

12 

.  9  7  2  1 4  E 

10 

.  4  6  7  1  5  E 

9 

.  22  108E 

8 

.  1  0400  E 

7 

A  .6 

.  2  1 60 3 E 

12 

.  12165E 

1  1 

.  5  92  9  7  E 

9 

.28321E 

8 

. 1 3427F 

7 

5.5 

.  26058E 

1  2 

.  1  5  3  8  6  E 

1  1 

.  7  60  2  9  E 

9 

. 3671 7E 

8 

. 1 7573E 

7 

6.7 

.  3 1 4  08  E 

1  2 

. 19597E 

1  1 

.  98672E 

9 

.  4  8  2  9  5  E 

8 

.  2  3  3  3  2  E 

7 

8 . 1 

.  37822E 

12 

.2522  1  E 

1  1 

.  1  2594E 

10 

.  6  4  6  3  9  E 

3 

.  3  1  7  3  3  l 

9 . 8 

.  4  5  4  6  8  E 

12 

.  3  2  fa  5  6  E 

1  1 

. 1 74 12E 

10 

.  8  8  3  3  7  E 

8 

.44  101  E 

11.6 

.  546 1 7  E 

12 

.  4  3  4  1  G  E 

1  1 

.  23820E 

1  0 

. 12376E 

9 

.  6  3  0  5 1;  E 

7 

14.3 

. 65427E 

12 

. 58279S 

1  1 

. 33393F 

10 

. 1 7859E 

9 

.  93250E 

7 

17.3 

. 781 30E 

12 

.  7  9  6  ^  5  E 

1  1 

.46  161  £ 

10 

. 26676Z 

9 

.  1  4  34  9  £ 

6 

20.5 

. 92897E 

12 

. 1 1 079E 

12 

.  71  743E 

10 

.  4  1  4  6  8  £ 

9 

.23114:, 

Q 

O 

25  .  3 

.  109e  1  E 

1  3 

. 1 5o8CE 

12 

.  1  1076  Z 

1  1 

.  6  7  4  3  5  E 

9 

.  3  9  2  5  9  E 

8 

3C.6 

.  12881E 

1  3 

.22490S 

1  2 

.  1  7761  E 

1  1 

.  1  1  5  24  E 

1  0 

.  7  C  fa  r  9  F 

8 

37.1 

. 14563E 

1  3 

. 32458c 

12 

.  29588E 

1  1 

.  20764E 

1  0 

.  1  3  5  c  6  E 

9 

44 . 8 

.  17188E 

1  3 

.  4  fa  6  5  7  E 

12 

.  51076E 

1  1 

.  39  5  3  OF 

10 

.  2 7 86 7 E 

q 

54.2 

. 19503E 

1  3 

.  c  6  C  1  6  L 

12 

.  90781  E 

1  1 

.  7955  IS 

10 

.  6  1  4  7  5  E 

9 

65 . 5 

.  2  1  8  5  5  E 

1  3 

.  9  G  9  3  5  E 

12 

.  1  6404  E 

12 

.  1  6864F 

1  1 

.  14556E 

1  0 

79.3 

. 24 1 84  E 

1  3 

.  1 2  050  E 

1  3 

. 2 94 65  E 

12 

.  3  7  4  o  7  E 

1  1 

.371165 

1  0 

95.5 

.  26429 E 

1  3 

.  15443c 

1  3 

.  5  0  9  5  9  E 

1  2 

. 85244E 

1  1 

.  1  0  C  3  1  E 

1  1 

115.9 

•28537E 

1  3 

.  1  S  9  7  1  F 

1  3 

.82  2  5  7E 

1  2 

.  1  9  1  9  1  F. 

1  2 

.  2 8  24  9 E 

1  1 

140.2 

.  304  76  E 

1  3 

. 22^645 

■  3 

.  1  2  1  c  3  E 

1  3 

.  4052  1  E 

1  2 

.  30  105E 

1  1 

169.6 

. 32227E 

1  3 

.  25  75  7E 

1  3 

.  165  75S 

1  3 

.  7  5  8  4  3  E 

1  2 

.  2  1  542:. 

1  2 

205 . 1 

. 33785E 

1  3 

.28  7  32  E 

1  3 

.  20974  E 

1  3 

. 1 2270E 

1  3 

.  5052  70 

1  2 

248 . 1 

.  35  1  56  E 

1  3 

.  3  1  324  E 

1  3 

.  2  5C60E 

1  3 

. 1 7408 E 

1  3 

.  96564  E 

1  2 

300 .0 

. 36357E 

1  3 

.335231 

1  3 

.  2865CF 

1  3 

.  2  2  3  5  3  E 

1  3 

.  1  6  303  5 

1  3 
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UNCLASSIFIEl 

SUBBANDING  CHARGE  TRANSPORT  AND 
SEMICONDUCTOR  DEVICES(U)  HAWAII 
DEPT  OF  ELECTRICAL  ENGINEERING.  . 
OCT  77  N00014-76-C-1881 

RELATED  APPLICATIONS' If 
UN IV  AT  MANOA  HONOLULU 
J  W  HOLM-KENNEDV 

F/G  3/1 

H 

_ 

_ 

_ 

_ 

ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
fcC  IN  ANGSTRON  S 


W  C  N  6  N  7  N  8  N  9  N 1 0 


1.2 

. 12392E 

5 

.65817E 

3 

. 1 1319E 

3 

.901 32E 

2 

.901325 

.2 

1.5 

. 15318E 

5 

.792  3  31' 

3 

. 12367E 

3 

.901 32E 

2 

.  901  32F 

2 

1 .8 

. 19033E 

5 

.  9600  1  E 

3 

.  1  2  3  6  7  E 

3 

.90 1 32F 

2 

. 90 1 325 

2 

2.1 

. 23787E 

5 

. 1 1 780 t 

4 

.  1  36  34  E 

3 

.901 32F 

2 

.  901  32F 

2 

2.6 

. 29943E 

5 

.  1 4  o  7  3  £ 

4 

.  1 5C92E 

3 

.901 32E 

2 

. 90 1  32  F 

2 

3.1 

.  3802  3 E 

5 

.  1S550F. 

4 

. 1 7398S 

3 

.901 32E 

2 

. 90 1  32  F 

2 

3  .e 

. 48  799  E 

5 

.23623E 

4 

.  20 1 23  E 

3 

.f;0  1  32E 

2 

.  90  1  32E 

2 

4.6 

•  6  3424£ 

5 

• 30666E 

4 

. 2  34 76 E 

3 

.  1006  1 1 

3 

.901  32L 

2 

5.5 

. 83699E 

5 

. 40455E 

4 

. 2  7040  E 

3 

. 10C61E 

3 

.90132: 

2 

6.7 

.  U249E 

6 

. 54603L 

4 

.  34 1 66  E 

3 

.  1006  IE 

3 

.901  3  2 1 

2 

6. 1 

. 15453E 

6 

.  7  5  6  6  9  E 

4 

. 4  52  76  E 

3 

.  10C61E 

3 

. 901 325 

2 

9.8 

. 2 1 799E 

6 

.  1 0  7  72  £ 

5 

.61  206  E 

3 

. 1 1 31QE 

3 

. 90 1 32 S 

2 

11.6 

. 31735E 

6 

. 1591  IE 

5 

. 8761 7E 

3 

.  1  2  3  6  7  E 

3 

.  90  132 L 

2 

14.3 

• 47968E 

6 

.244875 

5 

. 1 3247E 

4 

. 15092E 

3 

. 901 325 

2 

17.3 

. 75  78  5  E 

6 

.  3  9  5  70 1 

5 

. 21233E 

4 

. 201235 

3 

.  90 1  32  £ 

2 

20.9 

.  1 2608  E 

7 

.67731  E 

5 

.  3670  3  E 

4 

, 26  507E 

3 

.  10061  E 

3 

25.3 

.  22252E 

7 

.123775 

6 

.  6964 7 E 

4 

.45276E 

3 

.113195 

3 

30.6 

.41977E 

7 

. 24  355  E 

6 

.  1  3952  E 

5 

.86359E 

3 

. 1 3834E 

3 

37.1 

.  35207E 

7 

. 520  30E 

6 

.  3U52E 

5 

.191535 

4 

.2C123E 

3 

44.6 

. 18725E 

9 

. 12160E 

7 

.  7  696  3  E 

5 

.485465 

4 

. 38149E 

3 

54.2 

. 44  7 38 E 

8 

.31  32  IE 

7 

.  2  1  2  2  7  E 

6 

. 14096E 

5 

.997745 

3 

65 . 5 

.  1 1 706  E 

9 

.69445E 

7 

.  6  5  8  0  5  E 

6 

.470245 

5 

.  3  35595 

4 

79.3 

.  33433E 

9 

.  28385E 

6 

.  2  3036E 

7 

.  1  8C32E 

6 

.  137695 

5 

95.5 

.  1 0  369  E 

10 

.  9  9  7  2  5  £ 

8 

.  90919E 

7 

. 793935 

6 

.  669475 

5 

115.5 

,  34A54E 

10 

.  33370E 

9 

.  40 1 08  E 

a 

.  39954E 

7 

.  37967E 

6 

140.2 

.  1  1985E 

1  1 

.  1  5650E 

10 

.  19423E 

9 

.224395 

9 

.  246795 

7 

169.6 

.41 983E 

1  1 

. 6 8  06  7  E 

1  0 

.  10020E 

1  C 

.  1  3765  E 

9 

.  1  7872E 

8 

205 . 1 

.  1  3 9 75  E 

12 

.  290C6E 

1  1 

.  5275  1  £ 

1  C 

.68  1  66E 

9 

.  1  391  5F 

Q 

248 . 1 

.  39125E 

12 

.  1  1  372  £ 

12 

.  26702  E 

1  1 

.  5  5  7  2  2  5 

1  0 

.  107625 

10 

300.0 

. 65714E 

12 

.  36  5  1  5  E 

1  2 

.118965 

1  2 

.  32  3065 

1  1 

.787535 

10 
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Figure  14 


V*) 

Ef 

ECU) 

EC  (2) 

EC(3J 

ECC4) 

EC(S) 

1.2 

-99.100 

17.621 

53.192 

88.823 

124.478 

160.148 

1.5 

-94.230 

17.568 

53.098 

88.701 

124.334 

159.965 

1.8 

-89.368 

17.503 

52.985 

83.554 

124.160 

159.787 

2.1 

-84.517 

17.424 

52.848 

88.377 

123.950 

159.549 

2.6 

-79.679 

17.330 

52.683 

88.163 

123.696 

159. 260 

3.1 

-74.856 

17.217 

52.484 

87.905 

123.390 

158.913 

3.8 

-70.051 

17.081 

52 . 244 

87.594 

123.021 

159.493 

4.6 

-65.268 

16.918 

51.956 

87.219 

122.576 

157.987 

5.5 

-60.512 

16.723 

51.609 

86.768 

122 .040 

157.378 

6.7 

-55.786 

16.490 

51.193 

86.225 

121 .394 

15  6. 64  i. 

8.1 

-51.096 

16.213 

50.694 

85.574 

120.619 

155.761 

9.8 

-46.450 

15.684 

50.097 

84.792 

119.687 

154.699 

1 1 .  e 

-41.853 

15.496 

49.385 

83.857 

118.570 

153.425 

14.3 

-37.316 

15.039 

46.538 

82.740 

1 17.233 

151.399 

17.3 

-32.845 

14.505 

47.533 

81.409 

1  15.637 

1  50.073 

20. S 

-26.452 

13.887 

46.346 

79.828 

113.736 

147.695 

25.3 

-24.147 

13.175 

44.95  1 

77.959 

111.460 

145.30? 

30.6 

-19.940 

12.367 

43.323 

75.759 

106.613 

142 .232 

37.1 

-15.841 

1  1 .461 

41.437 

73.184 

105.675 

1  38.606 

44.8 

-1  1.863 

10.463 

39.272 

70. 192 

1C2.0C6 

1 34 . 349 

54.2 

-6.014 

9.385 

36.815 

66.746 

97.747 

129.332 

65.5 

-4.306 

8.248 

34.065 

62.840 

92.847 

123.633 

79.3 

-.749 

7.054 

31.041 

58.403 

97.270 

1  17.042 

95.5 

2.646 

5.932 

27.783 

53.515 

81.009 

109. 573 

115.5 

5.865 

4.834 

24.358 

46.207 

74.093 

101.230 

140.2 

6.893 

3.832 

20.864 

42.579 

66.603 

92.072 

169.6 

11.718 

2.957 

1 7.420 

36.775 

58.683 

82.230 

205 . 1 

14.329 

2.225 

14.154 

30.982 

50.545 

71.917 

2  48. 1 

16.721 

1.637 

11.186 

25.413 

42.495 

61.433 

300. C 

18.900 

1  .  1  e  3 

5 . 606 

20.276 

34.714 

51.141 

Table  14A 


ENERGY  IS  MILLI -ELECTRON  VOLTS 
WC  IS  ASCSTROR.  S 


w  c 

EC  (  6  ) 

EC  (  7  ) 

1  .2 

195 .826 

2  31  .  5  1  5 

1  .  5 

195.647 

231.316 

1  .6 

195.429 

231 .060 

2 . 1 

195. 165 

230.793 

2.6 

194.846 

230.447 

3.1 

194.461 

230.026 

3  .  8 

193.997 

229.523 

4.6 

193.436 

228.913 

5.5 

192.761 

226 . 1  78 

6.7 

191 .946 

227.292 

3.  1 

190.968 

226 . 225 

9.8 

169.791 

224.941 

11.9 

186.376 

223.399 

14.3 

186.680 

221 . 546 

17.3 

164.649 

2  19. 329 

20.9 

182.223 

216.677 

25.3 

179.332 

213.512 

30.6 

175.899 

209.749 

37.1 

171.836 

205.287 

44 .5 

167.052 

200.021 

54.2 

161.451 

153.840 

65.5 

154.940 

166.631 

79.3 

147.435 

176.288 

95.9 

136.875 

166.726 

115.9 

129.237 

157.695 

140.2 

118.556 

145.603 

169.6 

106.942 

132.539 

205 . 1 

94.602 

118.294 

248 . 1 

81 .848 

103. 383 

300  .C 

69.086 

86.240 

EC  i  t  ) 

EC  (  9  ) 

F  C (  10) 

267. 207 

302 . 904 

330. 6C5 

266.956 

302.679 

338.367 

266.74  l 

302.407 

333.080 

2b6 . 4  32 

302.079 

337.732 

266.059 

3  0  1 . 6  8  2 

337.312 

265 .609 

301 .202 

336. «05 

2  6  5 . Ob  6 

3C0.624 

336. 193 

2  b4 . 4  1  1 

299.925 

335.454 

263.620 

299.083 

334 .563 

2b2. 6  67 

296 .067 

333.498 

261.519 

296.643 

332.193 

26C. 1 37 

295.370 

330.633 

255.476 

293.598 

326.75b 

256.481 

291 .469 

326.50 1 

2 54. C 50 

2  6  8 . 9  l  5 

323.754 

251 .228 

265.657 

320.5  5  1 

2^7.610 

262.202 

316.673 

243.740 

277.846 

312.046 

238.509 

272.669 

306.543 

233.197 

266. 540 

300.020 

226.476 

259.317 

2°2. 322 

216.621 

25C.653 

283.266 

209. 500 

241 . 002 

272. 745 

199.005 

229.632 

260.543 

187.063 

216. 644 

246.569 

173.652 

20  1 .990 

230.736 

158.837 

165. 708 

213.060 

142.791 

167.952 

193.670 

1  25 . 824 

149.017 

1  72 . e48 

1C9. 385 

129.36? 

151 .054 
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electron  concentration /square  centimeter 

WC  IN  ANGSTROMS 


WC 

N  1 

1  .2 

.90327E 

10 

1 . 5 

.  109  16E 

1  1 

1  .8 

. 13191E 

1  1 

2.  1 

. 15937E 

1  1 

2.6 

.  1 92  50  E 

1  1 

3.1 

. 23245E 

1  1 

3.8 

. 2  8  0  60  E 

1  1 

4.6 

. 33560E 

1  1 

5.5 

•  406  38  E 

1  1 

6 . 7 

•49225E 

l  1 

6  .  1 

.  5  9  2  9  2  E 

1  1 

9.8 

.713532 

1  1 

11.8 

.65774E 

1  1 

14 . 3 

. 10297E 

12 

17.3 

.  1234  1  £ 

1  2 

2C  .9 

.  14  7  60  E 

12 

25.3 

.  1  7t>0b£ 

12 

3  0.6 

. 209  3 9 £ 

12 

37.  1 

•  24602: 

12 

44 .3 

.  292362 

12 

54.2 

.  342592 

12 

65 . 5 

.  39356E 

12 

79 . 3 

.455712 

12 

95.9 

.  525002 

12 

115.9 

.  592902 

12 

140.2 

.661542 

12 

1  6  9 . 6 

•  7  2  8  9  6  £ 

1  2 

2  C  5  .  1 

.  79  34  2  E 

1  2 

2-7.1 

•  0  5  3o  5  2 

12 

1 C  0  .  c 

. 505022 

12 

N2 

.22896E 
.  2774QE 
.  3  36 1 7fc 

•  40  75  6  E 
.49437E 
• 60GC3E 
.  728802 

•  6  6  5  9  b  2 
.  107622 

•  13137  6 
. 160292 
. 19593* 

.  2  3997 E 
.2945 9£ 
.  3  6  2  6 1  f 
•447692 
.554552 
.  6  6  9  3  5  £ 
.559972 
.  107642 
.  1  3  5  0  3  E 
.  16974;. 

.  2  1  3 1  2  L 
.  2  66  5b  t, 

. 3  30  86: 
.4C574t. 

•  4  6  4  5  2  _ 

.  5  7  r !  9  9  • 

•  c  o  *  5  j 
.75:111. 


N  3 

N4 

N  5 

10 

. 57738E 

9 

.  14534E 

9 

.  36556? 

3 

10 

.  700  3  7  E 

9 

.  1 7  64  6E 

9 

.444132 

8 

10 

.  35C07E 

9 

.214422 

9 

. 540232 

4 

10 

.  1 0326  L 

10 

. 260802 

9 

. 65782E 

p 

10 

. 125532 

1  0 

. 317552 

9 

.30215: 

8 

1C 

.  15278F: 

10 

. 387292 

9 

.9795  1  2 

8 

10 

.136191 

1  0 

.473112 

5 

.11993- 

o 

10 

•22727£ 

10 

.  5  79  1  5  E 

9 

.147162 

9 

1  1 

.277922 

10 

.710742 

9 

.  1  b  1  1  3  £ 

9 

1  1 

.  3  4 0 b4  E 

10 

.874652 

9 

.  22  3732 

9 

1 1 

.418652 

1  0 

. 10407S 

10 

.277568 

9 

1  1 

.516202 

1  0 

. 1 34092 

10 

.346152 

9 

1 1 

. 636932 

1  0 

. 167232 

10 

. 4  344  1  5 

9 

1 1 

.  79448  E 

10 

•  209362 

10 

. 549272 

9 

1  1 

.993242 

1  0 

. 265302 

1  0 

. 700732 

9 

1  1 

. 12496E 

1 1 

.334312 

1  0 

.50350  E 

9 

1  1 

.  1  5.5  37  E 

1 1 

.435852 

1C 

.11797: 

1  0 

1  1 

. 202  392 

1 1 

.  566222 

10 

.  1  5631  2 

10 

1  1 

.261092 

1 1 

.  75  1002 

10 

.  2  1  069  8 

1  0 

1  2 

.  340252 

1 1 

.  100612 

1 1 

.  2  f  9  6  2  ?. 

10 

1  2 

.446722 

1 1 

.  1  3  76  5.2 

1 1 

.40  707 c 

10 

1  2 

.597002 

1 1 

.  151442 

1 1 

.  586322 

10 

12 

•  6 C 2  6  5  8 

1 1 

.271298 

1 1 

.  3  6  6  3  7  2 

10 

1  2 

.  1  0 1  to  a  2 

1  2 

.79133 2 

1 1 

.131635 

1 1 

1  2 

.  1  4  7  5  6  2 

1  2 

.  ^ 7 2 904 

1 1 

.  20 4 9 b  : 

1 1 

1  2 

.199712 

1  2 

•646452 

1 1 

.  3  2  60  9 ~ 

1 1 

12 

.  26  72  7  2 

I  2 

•125130 

1  2 

.  52  5961 

1 1 

12 

.  3  5  0  7  7  ;• 

1  2 

.  1  2  ?  9  * 

1  2 

.  8  502  2  2 

1 1 

1  2 

.44  :  i  K  ? 

i  ;> 

•  2  u  1  i  3  f; 

1  2 

.  1  3  5  :>  4  2 

12 

1  2 

.  6  54  3  4  2 

i j 

.  3>><:  1  6“ 

1  2 

.  2096  7  2 

1  2 

Table  14C 


electro:.’  concentration /  SCI' are  centimeter 

•'  C  I A  N  CSTRO  V  s 


'•>  c 

1  .2 

N  6 

.  9  1  9  1  1  E 

7 

N  7 

.231021 

7 

N  H 

.580600 

6 

N  9 

.  1  4  5  9  5  E 

6 

NIC 
.  367305 

5 

I  .  5 

. 11 175E 

6 

.  2  •  ‘  1 0  6  t 

7 

. 706760 

6 

.177735 

6 

.447375 

5 

i  .e 

.  1  360  3  E 

a 

.342375 

7 

. 86149E 

6 

.216775 

6 

.545825 

5 

2.1 

.  16580E 

e 

.41 7  o  8  5 

7 

. 105185 

7 

.264655 

6 

.667275 

r 

2.6 

. 20242  E 

6 

.  5 1 C48E 

7 

.  1 2  6  66  L 

7 

.324310 

6 

.817655 

5 

3.1 

. 24  76 1  E 

8 

•  62  5260 

7 

.  15781  E 

7 

. 398  1  5E 

6 

. 100460 

6 

3.6 

.  30  36 1 E 

ti 

•  7  6  7  6  v  0 

7 

. 1 94 095 

7 

.490330 

6 

.123875 

6 

4 . 6 

.  37  3  34  E 

8 

•  9  4  6  C  6  5 

7 

.239545 

7 

.6061 75 

6 

. 153360 

6 

5.5 

. 4606  7E 

6 

.1 17C1Z 

o 

.296900 

7 

.752315 

6 

.19050: 

6 

6 . 7 

. 57079E 

8 

. 145345 

g 

. 369375 

7 

. 940085 

6 

.  2  3680  5 

b 

8.1 

. 71 J78E 

8 

. 181660 

i 

•  4 a 360 5 

7 

.118135 

7 

. 30 1 co : 

9 . 8 

. 89C45E 

0 

.  2  2  8  5  1  5 

-4 

•  5  6  5  395 

7 

.149755 

7 

.382690 

6 

1 1  .a 

. 112365 

9 

. 2=979 E 

c 

. 74576L 

7 

.191605 

7 

.491555 

6 

1  *» .  3 

.  14 3  0  IE 

9 

.371060 

0 

.960245 

7 

. 247965 

7 

.  63935  5 

6 

17.3 

.  1  339  1  E 

9 

. 4  5C660 

8 

.  12523E 

8 

.  3254  35 

7 

. 84  399E 

6 

20 .9 

.  2 3944  E 

9 

.631315 

S 

.165615 

8 

.4341  38 

7 

.  1  1  34  l  c 

7 

25 . 3 

.  3163  1  E 

1 

.  64  2c 9 0 

e 

.  223575 

6 

.590305 

7 

.  155660 

7 

30.6 

.42510E 

9 

.  1  14745 

9 

.  30797  E 

8 

.822915 

7 

. 2 1 9095 

7 

37.1 

•  5629GE 

9 

.  15979E 

9 

.435075 

3 

.117620 

o 

•  31  7660 

7 

44 .  e 

.  8 1 6 07 S 

9 

.2285  Z 

y 

.632995 

8 

.  17421E 

e 

.476-925 

7 

54.2 

.  1 1  790  E 

10 

.336835 

5 

.‘•I  "76E 

6 

.  26733E 

8 

.  74  5  5  6  E 

7 

65.5 

.  1 7  -j ,)  2  E 

10 

.51 386E 

9 

.  149C5E 

9 

.  426240 

6 

.122  9 9 5 

3 

79 . 3 

.  26 B 39 E 

10 

.  S  14245 

9 

.  2  4  3  4  3  E 

9 

.719475 

3 

.210665 

b 

95 . 9 

•  4  2  5  E  4  E 

1C 

.  1  34390 

10 

.  4  l  662  E 

9 

.  12738E 

9 

.305125 

.4 

115.9 

. 6991 6  E 

10 

.231315 

10 

.  745  93 E 

9 

.238485 

9 

.749195 

8 

1 4  C  •  2 

. 1 1850E 

1  1 

.  4  1  4  7  9  f 

10 

.  14143E 

1  0 

.472675 

9 

.  2  5043:. 

; 

16  9.6 

. 206 10E 

1  1 

.771410 

1  0 

.277660 

1C 

.  9  c'  9  7  2  5 

9 

.  34  35  6  5 

9 

2  0  5.1 

.  364  06  E 

1  1 

.14747: 

1 1 

.  5  74b 1 E 

1  0 

.21 75  1  E 

1  0 

.  80470" 

b 

2  4  4  .  1 

.  64  3 1 8  E 

1  1 

.265665 

1 1 

.121075 

1 1 

.4454 15 

1  0 

•  19  9  4  4; 

1  0 

300.0 

.  1  1  141  £ 

1  2 

.54  c-0<>5 

1 1 

.  256565 

1 1 

.11401? 

1  1 

.49536" 

1  f 

Table  14U 


GRAPH  0 i  t  N  E  R  U  Y  LEVELS  VS.  w  C 


N I N  P  K1  *  K  2  *  K  3  *  0.077  E L  *  1A.0 

DONOR  CONCENTRATION  «  .IE  19/CUBIC  CENTIMETER 
TEMPERATURE  *  77 .ODEGREES  KELVIN 


ENERGY  IN  MILLI-ELECTr. ON  VOLTS 
WC  IN  ANGSTROMS 


wc 

1  .2 

♦ 

V 

1  .  5 

* 

1  .6 

4 

2.1 

.  4 

2.6 

#  4 

3  .  1 

,  4 

3.8 

.  4 

A  .6 

•  * 

5.5 

•  ♦ 

6.7 

•  ♦ 

8.1 

.  4 

9.8 

.  4 

11.6 

#  4  : 

1  A  ,  3 

•  *  : 

17.3 

20.9 

4 

25.3 

♦ 

30.6 

•  # 

4 

37.1 

•  5': 

4-  # 

AA  .  8 

4  iU 

5A  .2 

•  * 

4  *> 

65 . 5 

4  * 

79 . 3 

4  * 

95 . 9 
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ENERGY  IN  MILLI-ELECTRON  VOLTS 
WC  IN  ANGSTROMS 


VJ  c 

EC  (  6  ) 

EC  (  7  > 

EC  (  8  1 

E  C  (  9  ) 

E  C  (  1  0  ) 

1.2 

195 .626 

231.515 

267.207 

302.904 

338.605 

1.5 

195.647 

231.318 

266.996 

302.679 

338 . 367 

1 .6 

195.429 

231 .060 

266.741 

302.407 

333.080 

2.1 

195.165 

230.793 

266.432 

302.079 

337.732 

2.6 

194.846 

230.447 

266.059 

3C  1 .682 

337.312 

3.1 

1  94 . 4  b  1 

2  3C.026 

265.609 

3C1 .202 

336.605 

3.8 

193.997 

225. 523 

265.066 

300.624 

336. 193 

4.6 

193.436 

228.913 

264.41 1 

299.925 

335.454 

5.5 

192.761 

226 . 1  73 

263 . 620 

299.053 

334.563 

6.7 

191 .946 

227.292 

262 . 667 

256.067 

333.483 

3. 1 

190.968 

226.225 

261.519 

296 . 84  3 

332.193 

9.8 

189.791 

22 4.54 l 

260.1 37 

295 . 37C 

330.633 

11.6 

188 . 376 

223. 399 

256.476 

253.598 

328.756 

14. 3 

186.od0 

22  1 .546 

256.481 

291 .469 

326 . 5C  1 

17.3 

184.649 

219. 329 

254.090 

288.915 

32  3. 794 

20.5 

182.223 

216.677 

251  .  226 

285.657 

320.551 

25.3 

179.332 

2 1 3. 5  12 

247.810 

282.202 

316.673 

30.6 

175.899 

209.748 

243.740 

277.346 

312.046 

37.1 

171.836 

205 .287 

233.909 

272 .669 

306.543 

44  ,e 

1  6  7  .  C  5  2 

2C0.C2 1 

233. 197 

266.540 

30C.020 

54.2 

161.451 

1  ?  3 . 84  0 

226.478 

259.317 

29  .322 

65 . 5 

1 54 . 940 

1 1 6 . 6  3  1 

218.621 

250.853 

283.236 

79  >  3 

147.935 

1 78 . 288 

209.500 

24  1 .002 

2  7^. 745 

95.5 

1  36.875 

163.726 

199. 005 

229.632 

260.548 

115.5 

125.237 

157.895 

187.063 

216. 644 

246.569 

140.2 

1  1  b  .  556 

145.603 

173.652 

2C  1 .990 

230. 736 

169.6 

1  Ob  .  94  2 

132.539 

156.837 

185. 708 

21 3.060 

205 . 1 

94 . 602 

1 13.294 

142.791 

167.952 

1  3 . 6  7  0 

248  .  1 

6  1  .64  8 

1C3.  363 

1  25 . 824 

149.017 

172.643 

303  .  C 

65 . C  86 

66 . 24C 

108.385 

129.363 

151.054 
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ELECTRON  CONCENTRATION /  SQL' ARE  CENTIMETER 
*'  C  IN  ANGSTROMS 


wc 

N  1 

N  2 

N  3 

N4 

N  5 

1  .2 

. 12036E 

1  1 

. 58037E 

8 

. 26970E 

fc 

. 12703S 

4 

.  2  9  0  5  2  E 

2 

1.5 

.  14555E 

1  1 

.  7  1 G  32  E 

6 

. 33147E 

6 

. 1 5629c 

4 

.  2905  2  E 

2 

i .  e 

.  17602E 

1  1 

.  8  7  1  5  5  E 

8 

. 4C877E 

6 

. 192935 

4 

.31742c 

2 

2.1 

.21286E 

1  1 

. 1C726E 

9 

. 50617E 

6 

. 23952E 

4 

.  3 5  508  £ 

2 

2.6 

.  25740E 

1  1 

. 1 325CE 

9 

.62991  E 

6 

. 2994  5  E 

4 

.355081 

2 

3.1 

. 31 1 26  E 

1  1 

. 16441E 

9 

#78  864  £ 

6 

•  3  7  6  76c 

4 

. 4 1 964  E 

2 

3  .  e 

.  376  36  £ 

1  1 

.20  5  ICE 

9 

. 99461  E 

6 

.  4  7 8  S  7E 

4 

.  4  4  6  5  4  E 

2 

4.6 

.455  10£ 

1  1 

. 257562 

9 

•  1  2  6  5  5  E 

7 

. 61 5 1 5E 

4 

.  5  1 64  g  £ 

2 

5 . 5 

. 55025E 

1  1 

. 32bC4E 

9 

.  1  62  7  7  E 

7 

. 80054= 

4 

.  60 2  5  6  E 

2 

6 . 7 

. 665  24  E 

1  1 

.4 1674 E 

9 

.  2  1  2  0  9  E 

7 

. 10  5  6  6  E 

5 

. 76396E 

2 

S  .  1 

. 804  20  E 

1  1 

. 539COE 

9 

.26079c 

7 

.14274= 

5 

. 94668  r 

2 

9.6 

. 97  204  E 

1  1 

. 70720c 

9 

. 37896E 

7 

. 19695E 

5 

.  1  2  2  1  3  E 

3 

1  1  .  e 

. 1 1 747E 

12 

.  9442  3  E 

9 

.  5235SS 

7 

.2 7959c 

5 

.16  8  9  3  5 

3 

14.3 

.  14192E 

12 

. 12877E 

10 

.  74429E 

7 

.  4  1  0  70S 

5 

.  24  3i  et. 

3 

17.3 

. 17139E 

12 

. 15019E 

10 

.  10953E 

8 

.62B89E 

5 

.  37  39  1  E 

3 

20.9 

. 20686  E 

12 

.2601  1  E 

10 

.  1 6  80  8  E 

8 

• 10127E 

6 

.6095  5  5 

3 

25 . 3 

.249ME 

12 

. 38568c 

10 

.  2  7 1  3 1  £ 

8 

. 17328E 

6 

.  10787=: 

4 

30.6 

. 3C024  E 

12 

.  fc  0  9  8  7  E 

10 

.  46  5  2  5  E 

8 

. 3lb82E 

6 

.  20907F 

4 

37.1 

. 36043E 

1  2 

. 10C2HE 

1 1 

.  8  5  6  5  5  F, 

8 

.63B97E 

6 

.448105 

4 

44. e 

.  4306CE 

12 

. 1 7364E 

1 1 

.  17C90E 

9 

. 14122E 

7 

.  1 0793  F 

5 

54.2 

. 51017E 

12 

.  3  1  44  1  L 

1 1 

.  3  7131c 

9 

.  3 4  70  1  E 

7 

.  2  9 4o 8  F 

5 

65.5 

.5964  1  E 

1  2 

.  5  8  1  8  1  E 

1 1 

.  8745  1  E 

9 

.  94756E 

7 

.  9  1  406  E 

5 

79. 3 

.  684  74  E 

12 

.  1  0  5  7t>  £ 

1  2 

.  2201  1  E 

1  0 

.  28495E 

8 

.  3  2  0  2  3  E 

6 

95 . 5 

.  771 31  £ 

12 

. 1 6 1 50  E 

12 

•56326c 

2  0 

.93649E 

8 

.  12629E 

7 

115.5 

.65541E 

12 

.  26  7b6 E 

12 

.  1  6073E 

1  1 

.  33679E 

9 

.  5 6  34 8  L 

7 

140.2 

,93733c 

12 

.41 908 E 

12 

.  445  30E 

1  1 

.  1 31 97E 

1  0 

.  2645  7c 

8 

169.6 

.  10  1  4  1  E 

1  3 

. 5  b  264  £ 

12 

.  1  1  344  2 

1  2 

.  54  364 E 

1  0 

.  1  581  2F 

9 

205 . 1 

.  10826E 

1  3 

. 705^52 

12 

.  24000  c 

1  2 

.  2 2 06  1  E 

1  1 

. 92459F 

9 

249.1 

.  1  1439E 

1  3 

.  6  3  8  9  6  E 

12 

.  4  1  1  64  E 

1  2 

.  793S0E 

1  1 

.  54  306c 

1  0 

300 .0 

.  U974E 

1  3 

,96027c 

12 

.5  95  99  E 

1  2 

.  2  1  5C  1  E 

12 

.  25  108E 

1  1 

Table  15C 


electro:. 

COS 

CENTRATIOS /SQUARE  C  E 

TIM FTLR 

wc 

IN  ANGSTROMS 

VC 

N6 

N7 

N  8 

S  ) 

N  1  0 

1  .2 

. 231 34E 

2 

.  2  3  1  34  E 

2 

.  2  3  1  34  E 

2 

.231 34E 

2 

. 231 34E 

2 

1.5 

. 2  31  34£ 

2 

.  2  3  1  34  E 

2 

.231 34E 

2 

.231 342 

2 

.  2  3  1  34E 

2 

1  . 5 

. 231 34E 

2 

.  2  3  1  34  L 

2 

.  2  3 1  34  E 

2 

.231342 

2 

.231342 

2 

2  .  1 

. 23 1 34  E 

2 

.  2  3 1 34  £ 

2 

.231  34E 

2 

.231342 

2 

. 23134F 

2 

2  .  fc 

.  2  3 1  34  E 

2 

.  2  3  1  34  E 

2 

.231 34 E 

2 

.  23  1  342 

2 

.231340 

2 

3.1 

.  2  3 1  34  E 

2 

.231342 

2 

.231342 

2 

.231342 

2 

.  2  3  1  34E 

2 

3.8 

.  2  3 1  34  E 

2 

.  2  3  1  34  E 

2 

.231342 

2 

.231341 

2 

.  2  3  1  34  E 

2 

4  .  6 

.  231  34  E 

2 

.  231  34E 

2 

.  2  31  34 1' 

2 

.231342 

2 

.  231 34E 

2 

5.5 

.231 34E 

2 

.  231  3<*E 

2 

.  231  34E 

2 

. 2  3 1 34E 

2 

. 231 34E 

2 

6.7 

. 231 34E 

2 

.231  34E 

2 

.  231  34  E 

2 

.23134E 

2 

.  2  31  34E 

2 

8.1 

.231 34E 

2 

.231342 

2 

.231342 

2 

.  231 34E 

2 

. 23134E 

2 

9.e 

. 231 34£ 

2 

.  23134E 

2 

.  231  34E 

2 

.  231 34E 

2 

.231342 

2 

11.8 

.231 34E 

2 

.  2  3  1  34  E 

2 

.  2  31  34E 

2 

.231 34E 

2 

.  2  31  34 f. 

2 

1 4  .  3 

.  2  3  1  34  £ 

2 

.231342 

2 

.  2  31  34E 

2 

.  23  1  34  E 

2 

.  2  3  1  3*4  E 

2 

17.3 

. 25824E 

2 

.231  34  ■£ 

2 

.  2  31  34E 

2 

.  23  1  34  E 

2 

.  23  1  34E 

2 

20.5 

•  25824E 

2 

.2 31 34E 

2 

.231 34£ 

2 

.  23  1  34  E 

2 

. 231 34 L 

2 

2  5.3 

. 29052  E 

2 

.  2  3  1  34  E 

2 

. 231 34E 

2 

. 231 34E 

2 

.231342 

2 

30.6 

.  35508E 

2 

.231 34E 

2 

. 231 34E 

2 

.231 34E 

2 

. 231 34 F 

2 

3  7,1 

.  53800E 

2 

.231 34 E 

2 

.  23  1  34  E 

2 

.  231  34E 

2 

. 231 34E 

2 

<.4.8 

.  1  006  1  E 

3 

.  2  3  1  34  E 

2 

.  2  31  34E 

2 

. 231 34E 

2 

.  23  1  34E 

2 

54 . 2 

.  25609E 

3 

.  2  5  c  2  4  E 

2 

. 231 34 E 

2 

.231 34E 

2 

.231 342 

2 

6  5.5 

.  83659E 

3 

. 29052E 

2 

. 231 34E 

2 

.231342 

2 

.231342 

2 

70 . 3 

.  3  3012E 

4 

. 5  3  6CC 2 

2 

. 231 34E 

2 

.  2  3  1  34Z 

2 

.  2  3  1  3<*  E 

2 

95.5 

.  15258E 

5 

.  1 

3 

.  25824  E 

2 

.  2  3  1  34  £ 

2 

.  2  3  1  34  2 

2 

115.5 

.  82  64  5  E 

5 

.  1  1  22  3  L 

4 

.  3  5  5  C  8  E 

2 

.  2  3  1  34E 

2 

.231342 

2 

140 . 2 

. 525C2E 

6 

.865372 

4 

.153872 

3 

.25H24E 

2 

.231342 

2 

165.6 

. 38 1 1 7E 

7 

. 30403E 

5 

.  1  5 4  73 L 

4 

.  5 1  64  5  £ 

2 

.231342 

t 

205 . 1 

.  303102 

6 

.85 1 8  3  E 

6 

. 21225E 

C 

.500862 

3 

.317^22 

t 

240.1 

. 25322L 

9 

.95367:. 

7 

.  3  3453E 

6 

. 101562 

5 

.  3  0  2  3  6  2 

1 

3  C  0 . 0 

.  20744  E 

1C 

. 1 16C9E 

4 

.  55701  2 

7 

. 23570E 

6 

.  Q  5  6  0  3 

l. 
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•’IMP  K 1  *  K  2  *  K  3  *  0.077  EL  =  14.0 

DONOR  CONCENTRATION  *  .IE  18/CUBIC  CENTIMETER 
TEMPERATURE  -300.CDEGREES  KELVIN 


ENERGY  IN  M I LL I -EL ECT ROM  VOLTS 
WC  IN  ANGSTROMS 


WC 


ENERCY 


1  .2 

1  .  5 

1  .8 

2  .  1 
2.6 
3  .  1 
3.8 

4.6 

5.5 

6.7 

8 . 1 

9.6 

11.6 

14.3 

17.3 
2  C .  9 

25.3 
30.6 

37.1 
44  .  c 

54.2 
65.5 


79 . 3 

♦ 

95.5 

+ 

115.9 

♦ 

140.2 

♦ 

169.6 

+ 

205 . 1 

♦ 

248  .  1 

♦ 

300.0 

4- 

Figure  16 
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V, 

• 

g 

« 

i  .  ( 

1 

V 

1 

VXj 

Et 

EC  Cl) 

tC(2) 

EC  (3  ) 

EC  (4) 

EC  (5) 

•Mi 

V- 

1  .2 

-189.733 

5.608 

16.883 

28.169 

39.459 

50.752 

* 

1  .5 

-184.837 

5.599 

16.666 

28.147 

39.433 

50. 7 22 

*  *  y 

i  .e 

-179.945 

5.587 

16. 846 

26.  121 

39.402 

50.687 

2.1 

-175.058 

5.573 

16 . 822 

28.099 

39.365 

50.645 

- — ■ 

1 

2.6 

-170.175 

5  .  556 

16.792 

20.051 

39.319 

50.593 

*!• 

3.1 

-165 . 3C0 

5.535 

16.756 

28.005 

39.265 

50.531 

r. 

K' 

3.8 

-160.431 

5.511 

16.713 

27.949 

39.198 

50.456 

4.6 

-155.573 

5.481 

16.661 

27.882 

39.119 

50.365 

5.5 

-150.725 

5.446 

16 . 599 

27.800 

39.022 

50.256 

6.7 

-145.892 

5.403 

16.523 

27.703 

38.906 

50.124 

■* 

8 . 1 

-141.074 

5.351 

16.433 

27.585 

38.766 

49.965 

*• 

9.8 

-136.276 

5.290 

16.323 

27.443 

38.597 

49.773 

i* 

1 1 .  e 

-131.501 

5.217 

16.193 

27.272 

38.394 

49.542 

,■•  - 

14.3 

-126.755 

5.130 

16.036 

27.C67 

38 . 1 5C 

49.264 

, 

17.3 

-122.041 

5 .026 

15.848 

26.821 

37.857 

48.930 

20.5 

-117.367 

4.904 

15.624 

26. 527 

37.506 

48.529 

~  * 

25.3 

-112.740 

4.760 

15.357 

26.175 

37.085 

48 . 049 

r 

30.6 

-108.168 

4 .592 

15.041 

25.756 

36.533 

47.475 

37.1 

-103.661 

4.397 

14.667 

25 .259 

35.985 

46 . 78« 

v 

44.8 

-99.229 

4.173 

14 . 22t 

24.671 

35.275 

45 . 974 

-■ 

54,2 

-94.884 

3.916 

13.715 

23.978 

34.435 

45.007 

■ 

65.5 

-90.639 

3.633 

13.121 

23.167 

33.447 

43.865 

P 

79.3 

-86. 5C6 

3.316 

12.439 

22.225 

32 .292 

42.525 

r 

95.5 

-82.501 

2.977 

1  1 .665 

21.139 

30.950 

40.961 

115.5 

-78.635 

2.618 

10.798 

19.902 

29.406 

39.150 

,  *  ■/ 

i 

140.2 

-74.921 

2.250 

9.844 

1 8 . 509 

27.649 

37.073 

t 

169.6 

-71  .  369 

1.886 

8.815 

16.968 

25.675 

34.719 

i 

205 . 1 

-67.965 

1.538 

7.733 

15.293 

23.493 

32 . 088 

Bfl  248.1 

-64.772 

1 .220 

6.626 

13.515 

21 . 129 

29.199 

300  .C 

-61 .722 

.942 

5.538 

1  1 .6  80 

18.628 

26.092 

• 
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ENERGY  IN  M I L L 1 -E L EC T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


WC 

EC  (  6  ) 

EC(  7  ) 

EC  (  8  ) 

EC  (  9  ) 

EC (  10  ) 

1  .2 

62.046 

73 . 342 

84.638 

95.936 

107.234 

1.5 

62.014 

73 . 307 

84.601 

95.896 

107.191 

i  .e 

61 .975 

73.264 

84.555 

95.847 

107.140 

2.1 

61 .928 

73.213 

64 . 500 

95.789 

107.070 

2.6 

61.871 

73.151 

64.434 

95.718 

107.003 

3.1 

61 .802 

73.076 

84.35  3 

95.632 

106.91 3 

3.6 

61.719 

72 .566 

84 . 256 

95.529 

106. 804 

4.6 

61.619 

72.377 

84.139 

95.404 

106.672 

5.5 

61  .498 

72.745 

83.997 

95.253 

106.512 

6.7 

61.352 

72.586 

83.826 

95.071 

106.319 

8.1 

61.175 

72. 394 

83.620 

94.851 

106.087 

9.e 

60.963 

72.163 

83.371 

94 .586 

1  C  5 .807 

11.8 

60.707 

71 . 864 

83.072 

94 .267 

105.468 

14.3 

60.399 

71 . 549 

82.711 

93.882 

105.061 

17.3 

60.026 

71.145 

62 .276 

93.4ie 

104.570 

20.5 

59.583 

70.660 

81.753 

92.8.61 

103.960 

25 . 3 

59.050 

70.077 

81.126 

92.191 

103.270 

30.6 

58.411 

69.379 

80. 373 

91.387 

102.419 

37  .  1 

57.647 

66.545 

79.473 

90.425 

101 . 398 

44.8 

56.737 

67.549 

78.397 

89.275 

100.173 

54.2 

55.657 

66 . 364 

77.116 

67.904 

96.722 

65.5 

54 . 378 

64.960 

75.595 

86.275 

96.990 

75 . 3 

52 .872 

63.302 

73.798 

34. 345 

94.937 

95.5 

51.108 

61 . 356 

71 .682 

82.072 

92.513 

115.5 

49.057 

59.086 

69.200 

79.407 

89.668 

140.2 

46.693 

56.458 

66.335 

76.304 

86. 349 

165.6 

43.956 

53.445 

63.C25 

72 .723 

82.507 

205 . 1 

40.957 

50.031 

59.265 

68.630 

78.102 

248 . 1 

37.586 

46.218 

55.037 

64.010 

73.112 

300  .C 

33.923 

42.C33 

50. 364 

58.875 

67.538 

Table  16B 


ELECTRON  CONCENTSATICN/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N  1 

N  2 

S3 

N  4 

N5 

1.2 

.  4  3  3  35  E 

9 

.  2  8  C  1 6  E 

9 

. 18104E 

9 

. 1 1696E 

9 

. 75560E 

8 

1.5 

. 52  39  1  E 

9 

. 3388CE 

9 

.  2 1 8  98  E 

9 

. 14150E 

9 

. 9 1 422  E 

8 

1.8 

. 6  3  3  34  E 

9 

.  4097 1  E 

9 

.  26488E 

9 

.171 19E 

9 

. 1 1062F 

9 

2.1 

.  765  5  5  E 

9 

.49546E 

9 

. 32040E 

9 

.  207  1  3  E 

9 

.  1  3387F. 

9 

2.6 

.92527E 

9 

.  5  9  9 1  3  E 

9 

.  3  8  75  9  E 

9 

. 25063E 

9 

. 16203E 

9 

3.  1 

.  1 1  1  8  1  E 

1C 

. 72449E 

9 

.  46388E 

9 

. 30331E 

9 

.  19614E 

9 

3.8 

. 13510E 

10 

. 8  7604  E 

9 

.  56726E 

9 

.  36  7  1  0 E 

9 

. 23748E 

9 

A  .6 

.  1632  1  E 

10 

. 10593E 

10 

. 6  86  34  E 

9 

.44439E 

9 

.28761 E 

9 

5.5 

.  1971  IE 

10 

. 12807E 

10 

. 83C47E 

9 

.53  804  E 

9 

. 34840E 

9 

6.7 

•  2  3799  E 

10 

. 1 5484  E 

10 

. 1 0050E 

1  0 

.65 1 59E 

9 

. 4  22 1 9  E 

9 

8 . 1 

.28724E 

10 

. 18719E 

10 

.  1  2  1  6  3  E 

10 

. 78932E 

9 

.51 1 8  3  E 

9 

9.8 

.  34654  E 

10 

. 226282 

10 

. 14723E 

10 

.95647E 

9 

.62060E 

9 

1 1  .8 

.  4  1  7  8  7  E 

10 

.2  7351E 

10 

. 1 762SE 

10 

.  1 1595E 

10 

.  7 5  34 2  E 

9 

14  .  3 

. 50356E 

10 

. 33054E 

10 

.21 584 E 

1  0 

. 14063E 

10 

. 91 503E 

9 

17.3 

•60637E 

10 

.  3994  1  E 

10 

•  26  1  44  E 

10 

. 17066E 

10 

. 1 1 12  3E 

10 

20.9 

. 72948E 

10 

.  4825  1  E 

10 

. 31675E 

10 

. 2072  5  E 

10 

.135345 

10 

25.3 

.  8766  1  E 

10 

.  5 8 2 76  E 

10 

.  38389E 

10 

. 2  5 1 8  9E 

10 

.  1 64  88  E 

10 

30.6 

. 1052CE 

1 1 

.70355E 

10 

. 46544  E 

10 

. 30643E 

10 

.201175 

10 

37.1 

. 12603E 

1 1 

.8451  IE 

10 

.S6456E 

10 

. 37322E 

10 

.  24  5  88 £ 

1  0 

44.8 

. 15C69E 

1 1 

.  1C242E 

1 1 

•  68  5  1  2  E 

10 

.455  16E 

10 

.  301  14E 

10 

54.2 

.  17973E 

1 1 

.  12344E 

1 1 

.  8  3 1 84  S 

10 

.  5  5  5  94  E 

10 

.  36970E 

10 

65.5 

.21  373E 

1 1 

.  1 4  86  3  Z 

1 1 

.  10105E 

1  1 

.680225 

10 

.45515E 

10 

79.3 

.  25  3  26  E 

1 1 

. 17875E 

1 1 

.  1  228  1  E 

1  1 

.  83388E 

10 

.  562 14E 

10 

95.5 

.  29882 E 

1 1 

.  2146CS 

1 1 

.  14932E 

1  1 

.  1  0  244  E 

1 1 

.  6  9  6  7  7  E 

10 

115.5 

.  35079E 

1 1 

. 257075 

1 1 

.  18157E 

1  1 

.  1261  IE 

1 1 

.  86705  E 

10 

140.2 

•  4  09  3  5  E 

1 1 

. 30  70  3  E 

1 1 

•  22071  E 

1  1 

.  15557E 

1 1 

.  1  0  8  3  4  E 

1 1 

169.6 

. 4  744  7  E 

1 1 

.30523  0 

1 1 

.  26P03E 

1  1 

.  19224E 

1 1 

.  1  35931 

1 1 

205 . 1 

.  54  5  79  E 

1 1 

•  4  3  2  m  2  Z 

1 1 

. 32486E 

1  1 

.  2  3  7  7  8  E 

1 1 

.  171 19E 

1 1 

248 . 1 

.  62275E 

1 1 

.5C87  1L 

1 1 

.  35247E 

1  1 

.  2940  5  E 

1 1 

.216205 

1 1 

300  .C 

.70483E 

1 1 

. 55  599  E 

1 1 

•  471  83E 

1  1 

.  36299E 

1 1 

.273415 

1 1 

Table  16C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
W  C  IN  ANGSTROMS 


WC 

1  .2 

N  6 

. 408O6E 

8 

N  7 

. 3 1 526E 

8 

N  8 

. 20362E 

8 

N  9 

. 131 51E 

8 

NIC 

.849395 

7 

1.5 

.  59061  E 

8 

.  38  15  3E 

8 

. 24645E 

8 

. 15919E 

8 

. 10282E 

8 

1  .8 

.  7  1  4  7  7  E 

3 

.461  80S 

8 

.2 9o34E 

8 

.  1  9  2  7  3  F. 

8 

.  1  2450F 

6 

2.1 

.  86  5  1  5  E 

8 

.555051 

8 

. 36122E 

8 

.23333E 

e 

.  15078? 

6 

2.6 

.  1 04  74  E 

9 

.676911 

8 

. 4  3746E 

8 

.282695 

8 

.  1  8  2  b  8  E 

8 

3.1 

.  1 2682  L 

9 

. 8 1 98  3  E 

o 

. 52993E 

8 

.  3425  IE 

8 

. 22 1 36F 

8 

GO 

• 

. 15360E 

9 

. 59322E 

0 

. 642 ieE 

8 

.  4  1  5  1  7  E 

8 

. 268386 

a 

4  •  6 

.  1 6608  E 

9 

. 12037E 

9 

.  7  7  8  5  3  E 

8 

.  50  34  7 E 

8 

. 325556 

-i 

5.5 

. 22552E 

9 

. 149958 

9 

.94431  E 

8 

. 6 1 089E 

8 

.  39 5  1  5  E 

8 

6.7 

.27  344  E 

9 

.  1  7  70  5  E 

9 

.  1  1461  £ 

9 

. 74 i 74  5 

8 

.479996 

8 

8.  1 

. 33172L 

9 

.214926 

9 

. 1 3920E 

9 

.90 1 37E 

B 

. 583575 

V. 

9.6 

.  40268  E 

9 

.261081 

9 

.  16921  E 

9 

.  1 0964  E 

9 

. 71029E 

0 

11.6 

•46S19E 

9 

.317495 

9 

.205925 

9 

. 1 3353E 

9 

.  6  6  5  6  7  F 

8 

14. 3 

.  59484  £ 

9 

. 366435 

9 

.  25C92E 

9 

. 16286K 

9 

.10567? 

9 

17.3 

. 724 1 0  E 

9 

.  4  7  1  0  3  E 

9 

. 30622E 

9 

. 19898E 

9 

.  1  29256 

5 

2C.5 

. 88264E 

9 

.575076 

9 

.  3744  1  E 

9 

.24362E 

9 

.  1  5844? 

9 

25.3 

. 10776E 

10 

•  7  0  34o 5 

9 

.  4  5  8  8  1  E 

9 

. 29903E 

9 

.194786 

9 

30.6 

. 13182E 

10 

. S6250E 

9 

.  5 6  3 74  E 

9 

. 36816E 

9 

.  2  4  0  2  6  6 

9 

37.  1 

.  16161E 

10 

.  106046 

10 

.69491  E 

9 

.45491 E 

9 

.  257556 

9 

44  .  e 

.  1 9368  E 

10 

.  1  306  1  E 

10 

. 85989E 

9 

.  5 64  5 6  E 

9 

.  37029E 

9 

54.2 

. 24  5  02  E 

10 

.161955 

10 

.  1  0689E 

1  0 

.  7 04  2  6E 

9 

.  4  6  3  4  5  F 

9 

65 . 5 

.  30331  E 

10 

. 20152E 

10 

.  1  3  359E 

10 

.083925 

9 

.  5940  1  £ 

9 

79.  3 

.  3 7 709 E 

10 

.  25205E 

10 

.  16001  E 

10 

. 1 1 1 74E 

10 

.741866 

9 

95.5 

.471 14E 

10 

. 3 1 72CE 

10 

.  2  1  2  8  5  t 

10 

.  1  4  24  5  E 

1  0 

.951286 

9 

115.5 

.  59193E 

10 

.402016 

10 

. 2  7 1 94  E 

10 

. 18336E 

1  0 

.  1  2  332E 

1C 

140.2 

.  748  1  8  E 

10 

.  5  1  34b6 

10 

.  35071  E 

10 

.  2  3 86 2 E 

10 

.  1  6  1  0  5  F 

1  0 

169.6 

. 95 1 7CE 

10 

.661406 

1C 

.  4  5  70 2  E 

10 

.  3  1  4  345 

1  0 

.215396 

1  0 

205 . 1 

.  12 1 62E 

1 1 

.  8  5  9  36  E 

10 

i  602  ICE 

1  0 

.  4  1954F 

1  0 

.  2  3  1  C  2  F 

1  0 

240.  l 

.  1  5o6  3  E 

1 1 

.  1  1  2o  1  E 

1 1 

.  80205  E 

10 

.567576 

1  0 

.  3  9  Q4  4  F 

1  0 

300.0 

. 20280E 

1 1 

.  1  4  066  E 

1 1 

.  1  0796E 

1 1 

.  7  7  80  5  E 

10 

.  5  5  720  6 

1C 
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ENERGY  IN  MILLI-ELECTRON  VOLTS 
WC  IN  ANGSTROMS 


WC 


ENERGY 


1  .2 

1  .5 

1  .  9 

2  .  1 
2.6 
3.  1 

3.8 

4.6 

5.5 

6 . 7 
8. 1 

9.8 

11.8 

14.3 

17.3 

20.5 

25 . 3 

30.6 
37  .  1 

44 . 8 

54.2 

65 . 5 

75 . 3 

95.5 

115.5 
14C  .2 

169.6 
205.1 
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Figure  17 
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hf 

EC(1) 

EC  (.2) 

EC  (3) 

EC(4j 

EC  (.5) 

1  .2 

-30.028 

5.6C8 

16.883 

28.169 

39.959 

50.752 

1  .  5 

-28.775 

5 .599 

1 6 . 866 

28.197 

39.933 

50. 722 

i  .a 

-27.529 

5.587 

16.896 

28. 121 

39.902 

5C  .  687 

2  .  1 

-26.275 

5.573 

16 . 822 

28.089 

39. 365 

50.695 

2.6 

-25 .029 

5.556 

16.792 

28.051 

39.319 

50.593 

3  .  1 

-23.786 

5.535 

16. 756 

28.005 

39.265 

50.531 

3.8 

-22. 596 

5.511 

16.713 

27.999 

39.198 

50.956 

A  .6 

-21.311 

5.981 

16.661 

27. 882 

39.119 

50.365 

5.5 

-20.C81 

5.996 

16 . 599 

27.800 

39. 022 

5C.25b 

6.7 

-18.858 

5.903 

16.523 

27.703 

30 .906 

50.129 

8 . 1 

-17.692 

5.351 

16.933 

27.585 

38 . 766 

99.965 

9.6 

-16.935 

5.290 

16. 323 

27.993 

38.597 

99.773 

1  1  .  e 

-15.238 

5.217 

16.193 

27.272 

38 . 399 

99.59 2 

1*.  3 

-19.059 

5.130 

16.036 

27.067 

38 . 1 5C 

99.269 

17.3 

-12.885 

5.026 

15.698 

26.821 

37.857 

98.930 

20.9 

-11 .732 

9 . 909 

15.629 

26.527 

37.506 

99.529 

25 . 3 

-10 .600 

9 . 760 

15.357 

26.175 

37.085 

98.099 

30.6 

-9.990 

9 .592 

15.09  1 

25.756 

36.583 

97.975 

37.1 

-8.905 

9 . 397 

19.667 

25 .259 

35.965 

96 . 789 

99 .8 

-7.350 

9.173 

19.228 

29.671 

35.275 

95 . 979 

59.2 

-6. 326 

3.918 

13.715 

23.978 

39.935 

95 . 007 

65 . 5 

-5 .337 

3.633 

13.121 

23.167 

33.997 

93.865 

79.3 

-9 .389 

3.318 

12.939 

22.225 

32.292 

92 . 525 

95.9 

-3.971 

2.977 

1  1  .665 

21.139 

30.950 

90.961 

115.9 

-2.597 

2.618 

10.798 

19.902 

29.906 

39.150 

19C.2 

-1 .765 

2.250 

9.899 

1 8 .509 

27.699 

37.073 

169.6 

-.977 

1 . 886 

8.815 

16.968 

25.675 

39.719 

205.1 

-.233 

1.536 

7.733 

15.293 

23.993 

32.088 

298.1 

.962 

1  .  220 

6.628 

13.515 

2  1  . 1  29 

29.199 

3CC  .  C 

1.107 

.992 

5.538 

1  1 .680 

16.628 

26 . 092 

Table  17A 


ENERGY  IN  M I L L I -E L EC T RO N  VOLTS 
KC  IS  ANGSTROMS 


KC 

EC  (  6  1 

LC  (  7  ) 

EC  (  8  1 

EC  (  9  ) 

EC (  1C  ) 

1  .  2 

62.046 

73.342 

64.638 

95.936 

107.234 

1  .  5 

62.014 

73.307 

84.601 

95.896 

107.191 

i  .e 

61 .975 

73.264 

84.555 

95.847 

107.140 

2  .  1 

61 .928 

73.213 

84.500 

95.789 

107. C78 

2.6 

61.871 

73.151 

64.434 

95.718 

107. 0C3 

3.1 

61 .602 

73.076 

84.353 

95.632 

106.91 3 

3.8 

61.719 

72.966 

84.256 

95.529 

106.  e04 

A. 6 

61.619 

72.877 

84.139 

95.404 

106.672 

5.5 

61  .498 

72.745 

63.997 

95.253 

106.512 

6.7 

61 .352 

72 . 586 

63.826 

95.071 

106. 319 

8 . 1 

61.175 

72 . 394 

63 . 620 

94.851 

106.087 

9.8 

60.963 

72.163 

83.371 

94 .586 

105.807 

11.6 

60.707 

71 .664 

83.072 

94.267 

105.468 

14.3 

60 . 399 

71.549 

ez  .71  i 

93.682 

105.061 

17.3 

60.028 

71.145 

82 . 276 

93.418 

104.570 

20.9 

59.583 

7 J.660 

81.753 

92 .861 

103.930 

25 . 3 

59.050 

70.077 

bl  .  126 

92.191 

103.270 

30.6 

58.411 

69.375 

60.373 

91 .387 

102.419 

37.1 

57.647 

68.545 

79.473 

90.425 

101 . 398 

44 .8 

56.737 

67.549 

76.397 

89.275 

100.178 

54.2 

55.657 

66.3  64 

77.116 

87.904 

98.722 

65.5 

54.376 

64 . 960 

75 . 595 

66.275 

96.990 

79.3 

52.872 

63 . 302 

73 . 798 

64.345 

94.937 

95 . 5 

51.108 

61.356 

71.682 

82.072 

92.513 

115.5 

49.057 

5  9.086 

69.208 

79.407 

89.668 

140.2 

46.693 

56.458 

66.335 

76. 304 

86.349 

169.6 

43.996 

53.445 

63.029 

72. 723 

62 . 507 

205 . 1 

40.957 

50.031 

59.265 

68.630 

78.102 

248.1 

37.588 

4  fa  .  2  1  8 

5  5.037 

64.010 

73.112 

30C.C 

33.923 

42.033 

50. 364 

58.875 

67.538 

Table  17B 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


w  c 

N  1 

N2 

S' 3 

N  4 

N  5 

1  .2 

.  983  1  5  E 

9 

.  18089E 

9 

.  3  3009  E 

8 

.6017eE 

7 

.  1 0966  E 

7 

1  .  5 

. 1 1947E 

10 

.  21902E 

9 

.400C0E 

8 

.  7  2  9  6  9  E 

7 

. 1 3304E 

7 

1  .8 

.  1 4444  E 

10 

. 26  5  2  6  £ 

9 

. 48492  E 

8 

.88527E 

7 

.  16151  E 

7 

2  .  1 

.  17460E 

10 

.  32  1  35  E 

9 

. 58617E 

8 

.  10747E 

8 

.  19622E 

7 

2.8 

.21  1C5E 

10 

. 38945E 

9 

.  7  1  3  8  3  E 

8 

. 1 3057E 

8 

. 23663E 

7 

3.1 

.  25508E 

1C 

. 4  72 1 8  E 

9 

.  86697E 

8 

. 15B80E 

8 

.  2905  2  E 

7 

3.8 

. 30826E 

10 

. 57277E 

9 

. 10539E 

9 

.  1933-E 

8 

.  3542  1  E 

7 

4.6 

. 37245E 

10 

. 6952  3E 

9 

.  12825E 

9 

.  2  3  5  7  3  E 

8 

.  4  3  2  5  7  £ 

7 

5.5 

.  44S92  E 

1C 

.644512 

9 

.  15627E 

9 

.2 879CE 

8 

.  52935E 

7 

6.7 

. 54337E 

10 

.  1 0  268  E 

10 

. 1907CE 

9 

. 35234E 

6 

.  64 9  3 8  E 

7 

8 . 1 

. 65603E 

1  0 

. 12497E 

10 

.  23316E 

9 

.43225E 

8 

.  79898  E 

7 

9.e 

. 79 1 75  E 

10 

. 15230E 

10 

.  26571  E 

9 

.  5  3  1  8  7  E 

8 

.  98657  E 

7 

11.8 

.9551  IE 

10 

. 1659CE 

10 

.  35  106E 

9 

.65660E 

8 

.  12235E 

8 

14.3 

.  1  1515E 

1 1 

.  22  7  3  3  E 

10 

. 4  32  77  E 

9 

.  8  1  4  5  6  E 

8 

.  1  5251  E 

8 

17.3 

.  1 3874 1 

1 1 

.278612 

10 

.  53557E 

9 

.  10  1  55E 

9 

.  1  9  1  3  1  £ 

8 

2C. 5 

. 16701E 

1 1 

. 34235E 

10 

.  6  6  5  8  9  E 

9 

. 1273SE 

9 

.  2  4  1  7  8  E 

8 

2  5 . 3 

.  20083  E 

1 1 

.42 197E 

10 

.  8  3  2  5  5  E 

9 

.  1 6098  E 

9 

.  3  0  8  3  4  E 

8 

30.6 

. 241 17£ 

1 1 

. 52 197E 

10 

.  1 04 76  E 

10 

.  20525E 

9 

.  39748  E 

8 

37.1 

. 285 1 3E 

1 1 

.  64  8  3  5  E 

10 

.  1  3291  E 

10 

. 2 64 4  7 E 

9 

.  5  1901  E 

8 

44  .e 

. 34590E 

1 1 

.8091 3E 

10 

.  17015E 

10 

. 34507E 

9 

.  to  8  R  1  2  E 

8 

54 . 2 

.  4  l  2  7  3  E 

1 1 

.  10  1  5  1  E 

1 1 

.  22014E 

10 

. 4  5686E 

9 

.  92892E 

8 

65 . 5 

.49081  E 

1 1 

.  12607E 

1 1 

.  26632E 

10 

.61  531E 

9 

.  1  2807E 

9 

79.3 

.581  1  8  E 

1 1 

.  1  to  2  5  3  E 

1 1 

.  3  8  2  79  E 

10 

.84502E 

9 

.  1  8  C  9  3  £ 

9 

95 .5 

.  68452E 

1 1 

.20741  £ 

1 1 

. 5 1 56  3E 

1  0 

. 1 1 363E 

10 

.  2  6  2  8  2  E 

9 

115.9 

.  80087E 

1 1 

.  2655CE 

1 1 

.  70595  E 

1  0 

.  1  705  BE 

1  0 

.  3  9  3  8  1  £ 

9 

140.2 

.  929  32  E 

1 1 

.  34  1  7 8 E 

1 1 

.9808 1 E 

1  0 

.  25  1  5  5E 

10 

.  to  1  0  2  5  E 

9 

169.6 

.  10678E 

12 

.43907c 

1 1 

.  1  3  6  06  £ 

1  1 

. 38036L 

10 

. 97928F 

9 

205 . 1 

. 12 1 30 E 

1  2 

.  56121  E 

1 1 

.  1  9606  E 

1  1 

.  586  30E 

2  0 

.  1  6  2  6  2  E 

10 

243  .  1 

.  1  3605  E 

12 

.  7  0  9  7  5  E 

1 1 

.  2  79  10E 

1  1 

.925  70E 

10 

.  2784  3  E 

10 

30C  .  C 

.  1  5C55E 

12 

.  6  8  3  C  o  E 

1 1 

.  394  50  E 

1  1 

.  1  4  6  8  5  E 

1  1 

.  4  8  7  8C  £ 

1  0 

Table  17C 


ELECTRON  CONCENTRATIOS/SQUARE  CENTIMETER 


WC 


wc 

N  6 

N  7 

I  .  2 

.  19981  E 

6 

. 364136 

5 

1  .  5 

•  2425  1  E 

6 

. 44  209  E 

5 

i  .e 

. 29456E 

6 

. 5  3  72  1  E 

5 

2 . 1 

.  3581  IE 

6 

.65  349E 

5 

2.6 

•  43585  E 

6 

.  7  9  5  3  9  E 

5 

3.1 

. 531 17E 

6 

. 9  7C  7o  E 

5 

3.e 

•  64  6  3  7E 

6 

.118632 

6 

4.6 

•79297E 

6 

. 14527E 

6 

5 . 5 

.  972C9E 

6 

.  1  7  8  3  7  E 

6 

6.7 

. 1 1950E 

7 

.21970E 

6 

8 . 1 

. 14741E 

7 

. 2  7 1 b4  E 

6 

9.6 

.  1 82  59  E 

7 

. 33742E 

6 

11.8 

.227296 

7 

.42  1462 

6 

14.3 

. 284b3E 

7 

. 529976 

6 

17.3 

.  359C1E 

7 

.  6  7  1  8  3  L 

6 

20.9 

.  45676E 

7 

.  8  5  99  7  E 

6 

25 . 3 

.  5872  1  E 

7 

.111 37l 

7 

30.6 

.  764  38  E 

7 

.  146272 

7 

37.1 

.  10C99E 

8 

.  19534E 

7 

44,6 

.  1 3582E 

8 

.  266 1 4  £ 

7 

54.2 

.  18653E 

8 

.  37128E 

7 

65.5 

.26257E 

8 

.  5  3262  E 

7 

79.3 

.  380 3 7 E 

8 

.769412 

7 

95.9 

.  5694  3  E 

8 

.  12  1492 

8 

115.9 

. 88494  E 

8 

.19  5164 

8 

140.2 

.  14326E 

9 

.  32878E 

6 

169.6 

.  2422oE 

9 

.  5  6  3  1  5  E 

e 

205.1 

.42825E 

9 

.  10912E 

9 

248.1 

.  7 8 9fo9 E 

9 

.2  1  5262 

9 

300. C 

. 1 5098E 

1C 

.  44  565  E 

9 

IN  ANGSTROMS 


N  8 

N  9 

N  1  0 

•66513E 

4 

.  1 2  309E 

4 

.  2  4  3  1  8  F. 

.807322 

4 

.  14331E 

4 

. 28944E 

•  981  1 5E 

4 

.  1 8082  E 

4 

.  34  862  E 

. 1 1936E 

5 

.219612 

4 

.42071 E 

.  1 4  5  4  4  E 

5 

. 2671 2E 

4 

.  5  0  7  3  3  E 

.  1  775  1  E 

5 

. 3261 3E 

4 

.612782 

.217092 

5 

. 39876E 

4 

.746202 

. 266  1  5  E 

5 

. 48  8  7  7  E 

4 

.914602 

. 32721 E 

5 

.60 14  BE 

4 

.111902 

.40371 E 

5 

.742812 

4 

.  1 3o32  2 

. 50G20E 

5 

. 92 1 9  1  E 

4 

.171242 

. 62  294  E 

5 

. 1 1 504E 

5 

.21  369  F 

. 7o050E 

5 

. 144532 

5 

. 26900F 

.  9  8  5  1  8  E 

5 

. 1 8303E 

5 

.  34098  2 

. 12547E 

6 

. 23405E 

5 

.  437552 

. 161 50E 

6 

.  30  2  8  1  E 

5 

.568292 

.21058E 

6 

. 39729E 

5 

.7^9592 

.  2  78  8  3  E 

6 

. 53007E 

5 

.  1  0067  E 

. 376 1 OE 

6 

.  72  160E 

5 

.136172 

. 5 1 860  E 

6 

.  10061  E 

6 

.  1 9464  2 

.  7  3405  E 

6 

. 14436E 

6 

.  28276E 

.  1  0  7  1  7  E 

7 

.21423E 

6 

.426072 

. 16223E 

7 

. 33076E 

6 

.670192 

.  25612E 

7 

•  5  34  84  £ 

6 

.110822 

. 4  24  2  6  E 

7 

.911 79  E 

6 

.  1  94  1  2E 

. 74 164£ 

7 

.  16500E 

7 

.  36294  E 

. 1 3750E 

8 

.  3  1  8  8  8  E 

7 

.  729482 

.  271  27E 

8 

.661 1 3E 

7 

.  1  5852  E 

.  5698  3  E 

8 

.  14733E 

8 

.  37  3562 

.  1  2702E 

9 

.  3  5  2  1  0  E 

8 

.953922 
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c  t  r.  .\  t  « v»  1  Lt  vtLb  vs 


rt  L 


N  I  S  F  K  1  s  K  2  =  K  3  =  0.077  EL  =  1 A  .  0 

OONOk  C  0  S  C  E  N  T  k  A  T  I  G  N  *  .  5  F  18/C  V  SIC  CENTIMETER 

TEMPERATURE  »3C0.0JLGREEs  KELVIN 

ENERGY  IN  M  I  LL  I  - E l EC  7 RO N  VOLTS 
W C  IN  ASGSTRCy  3 

« C  ENERGY 


1  .2 

1  .  5 
1  .  8 

2  .  1 
2.6 
3  .  1 
3  .  9 

A  ,  C 

5  .  5 

6  .  7 
s  .  1 
9 . 9 

11.8 

1  A  .  3 

17.3 

2  0.8 

25 . 3 
30.6 
37.1 
A  A  .  9 

5A  .2 

65.5 
79  .  3 

95 .5 
115.9 
1  A  0 . 2 
168.6 
205 . 1 
2AH  .  1 
30C  .  C 


♦ 


♦ 


+ 


♦ 


+ 

♦ 


Figure  18 


»c<*) 

E1 

EC(1) 

-  tC(2) 

EC  (3 ) 

EC (40  - 

•  EC (5) 

1  .2 

-126.940 

12.489 

37.663 

62.673 

88.097 

113.330 

1  .  5 

-122.063 

12.457 

37.607 

62.800 

88.011 

113.233 

1  .  6 

-117.192 

12.418 

37.540 

62.713 

97.909 

113.115 

2.1 

-112.331 

12 . 372 

37.458 

62.607 

87.792 

112.973 

2  .6 

-107.480 

12.315 

37 . 360 

62.480 

87.631 

112.901 

3.1 

-102.643 

12 . 248 

37.241 

62. 326 

87.449 

1 1 2 .594 

3.e 

-97.820 

12.166 

37.098 

62.140 

87.229 

112.344 

4.6 

-93.017 

12.069 

36.925 

61.917 

86.963 

112.043 

3.5 

-88.235 

1  1.952 

36.718 

61 .647 

96.643 

111.679 

6.7 

-83.480 

11.811 

36.469 

61.323 

86.259 

111.241 

8.1 

-78.757 

1 1 .644 

36.170 

60.933 

85 .794 

110.713 

9.9 

-74.071 

1  1 .445 

35.612 

60.465 

85.237 

1  10.  C7* 

11.9 

-69.430 

1 1 .209 

35.393 

59.903 

84.567 

109.315 

14.3 

-64.341 

10.931 

34.672 

59.231 

33.765 

1  C  8 . 4CC 

17.3 

-60.314 

10.603 

34.263 

58.42° 

82.804 

1  C  7 . 303 

20 . 5 

-55.858 

10.221 

33.542 

57.473 

81.658 

1  C  5 . 992 

25 . 3 

-51 .485 

9.777 

32.690 

56.339 

90.293 

104 .423 

30.6 

-47.207 

9. 2b9 

31 . 690 

54.998 

78.674 

1  02 . 56^ 

37.  1 

-43.037 

8.691 

30.524 

5  3.420 

76.760 

100.363 

4  4.  g 

-38.988 

8.0^4 

29.173 

51.574 

74.510 

97.762 

54 . 2 

-35.073 

7.333 

27.624 

49.431 

71.830 

94 . 709 

65 . 5 

-31 . 306 

6.566 

25 .868 

46.965 

68.829 

91.150 

79.3 

-27.698 

5 . 76 C 

23.906 

44.153 

65.323 

87.034 

95.9 

-24.262 

4.936 

2 1 . 752 

4 1 .004 

61.337 

62.319 

115.9 

-21 .008 

4.124 

19.435 

37.519 

56.867 

76.982 

140.2 

-17. 946 

3.353 

17.006 

33.743 

5  1.938 

71.029 

169.6 

-15.085 

2.651 

14.535 

29.748 

46.610 

64 . 506 

205  .  1 

-12.430 

2.04  1 

12.107 

25.638 

4  0.969 

57.510 

246.1 

-9.982 

1.532 

9.613 

2  1.550 

35 . 229 

50.198 

3 00  .  C 

-7.732 

1.126 

7.7  36 

17.633 

29.522 

42 . 786 

Table  18A 


EN£KGY  In  MILLI-ELECTRON  VOLTS 
*  C  IN  ANGSTROMS 


MC 

EC  (  6  ) 

EC  (  7  ) 

1.2 

138.569 

163.81 1 

1.5 

1 38.ftftl 

1 b  3 . 6  94 

1  .6 

138.331 

163.553 

2.1 

138.174 

163.382 

2. ft 

137.984 

163.176 

3.  1 

137.755 

162.926 

3.6 

137.478 

1 b2 . 62  5 

ft. ft 

137.144 

1 62 .262 

5.5 

136.741 

161.824 

6.7 

136.256 

161.295 

8.1 

135.671 

160.658 

9.8 

1 34.967 

159.891 

11.8 

134.121 

158.969 

1ft  .  3 

133.105 

157.860 

17.3 

131 .886 

156.530 

20.9 

130.427 

154.936 

25.3 

128.684 

153.031 

3C  .ft 

126 .608 

150.758 

37.1 

124.144 

148.05b 

ftft  .  9 

121 .229 

1 44 . e54 

5 ft  .2 

117.797 

1  4  1 .077 

65.5 

1  13.782 

136.645 

79 . 3 

109.118 

131.479 

95.5 

103.747 

125.505 

115.5 

97.627 

1  18.665 

lftC.2 

90.745 

110.927 

1  fc5  .  ft 

83.129 

102 . 300 

205 . 1 

74 .864 

92 . 652 

2ft  S  .  1 

66.103 

82 . 726 

3C0  .  C 

57.071 

72.156 

EC  (  8  ) 

EC  (  9  ) 

EC  (  1  0  ) 

189.058 

214. 307 

239.558 

1 85 . 532 

214.173 

239.416 

188.780 

214.011 

239. 245 

188.596 

213.815 

239.039 

1  86. 375 

213.579 

233.739 

188. 107 

2  1  3 .294 

238.487 

187.783 

212.949 

238. 122 

137.392 

212.533 

237.652 

166.921 

212.031 

237.151 

186.353 

21  1 .425 

236.510 

185 .668 

210.695 

235.737 

1  64 . 84  2 

2C9.815 

234.806 

183.849 

208.756 

233.635 

182.655 

2  0  7 . 4  8  3 

232. 336 

181 .222 

205.953 

230.715 

1 79.504 

204. 1  18 

226 . 770 

177.443 

201.921 

226.440 

174.993 

199.296 

223.655 

1 72.070 

196.167 

220.332 

168.603 

192.451 

216.381 

164 . 505 

188.052 

21  1 .699 

1 59.686 

182 .872 

206. 1 77 

154.055 

1 76.804 

199.693 

147. 522 

169.747 

192.145 

140.012 

161  .608 

183.412 

131.475 

1  52. 320 

173.412 

121.901 

141  ,Q54 

162.100 

111.342 

130.243 

149.439 

99.928 

1 1 7.604 

135.673 

87.887 

104.155 

120.879 

Table  18B 


ELECTRON  CO N CENT  RATION/ SCUARE  CENTIMETER 
WC  IN  ANGSTROMS 


wc 

N  1 

N  2 

S'  3 

K  4 

N  5 

1.2 

.  376  34  E 

10 

. 14228E 

10 

.  5  3668  E 

9 

. 20226E 

9 

. 76 1 89F 

8 

1  .5 

.  4  5  4  6  7  E 

10 

. 1 72 16E 

10 

. 64  994  E 

9 

.  2  4  5  C  8  E 

9 

. 92  362E 

a 

i  .e 

. 54972  E 

10 

. 20838E 

10 

.  7  6  7  3  3  E 

9 

. 29708E 

9 

.  1  1  202  E 

9 

2  .  1 

. 664  24  E 

10 

. 25224E 

10 

.95408E 

9 

. 36030E 

9 

. 1 3595c 

9 

2  .6 

. 80246  E 

10 

. 30539c 

10 

.  1  1  566E 

10 

.  4  3  7  2  2  E 

9 

.  1651  1L 

9 

3  .  1 

. 969  2  3  E 

10 

.  36961  E 

10 

.  1  402  9  E 

1C 

. 53094E 

9 

. 2C070E 

9 

3.8 

.  1  1703E 

1 1 

. 4  4  79  3  E 

10 

.  1  70  2  5  E 

1  0 

.  64  5  2  8  E 

9 

. 24422E 

9 

4.6 

. 14127E 

1 1 

•54274c 

10 

. 20677E 

10 

. 78506E 

9 

.  29755E 

9 

5.5 

.  1  7045  E 

1 1 

. 6  5  78  5  E 

1C 

. 25 1 33E 

10 

.95629E 

9 

.  3  6  3  0  9  E 

9 

6.7 

.  205 56 E 

1 1 

. 79773E 

10 

. 30582E 

10 

. 1 1666E 

10 

.  44  3  9  8  E 

9 

8 . 1 

. 24  775  £ 

1 1 

. 96  766  E 

10 

. 37258E 

1C 

. 14257E 

10 

. 54 38 5 E 

9 

9.8 

. 296  39E 

1 1 

.  1  1  750E 

1 1 

.45459E 

10 

. 1 7460E 

10 

. 6661  3  E 

9 

11.8 

. 35904E 

1 1 

. 14275L 

1 1 

. 55563E 

10 

.21439c 

10 

.  82  34  5  E 

9 

14.3 

.  4  3  1  5  5  E 

1 1 

. 17357E 

1 1 

. 6805  7  E 

10 

. 26404E 

10 

. lciear 

10 

17.3 

.  5  1  802E 

1 1 

.21 125 E 

1 1 

. 83567E 

10 

. 32633E 

10 

.  1  2  66  3  E 

10 

20.9 

. 6  2  078  E 

1 1 

.  2  5  7  39  E 

1 1 

.  10291E 

1 1 

.40520E 

10 

. 1 5826E 

10 

25 . 3 

. 74242E 

1 1 

.31 398c 

1 1 

. 12717E 

1 1 

. 50563E 

10 

.  1  9  9  0  9  E 

10 

30.6 

.  885  7  1  E 

1 1 

.  38  35  1  E 

1 1 

. 15777E 

1 1 

. 63475  E 

10 

.  25239S 

1  0 

37.1 

.  105  35  E 

12 

. 46904  E 

1 1 

.  19661  E 

1 1 

. 80 24  3 E 

10 

.  32  2 86  E 

10 

44.6 

. 12483E 

12 

.  5  74  3  5  E 

1 1 

. 24624  E 

1 1 

. 10226E 

1 1 

.  4  1  7  3  7  E 

10 

54.2 

. 14725c 

12 

.  70399E 

1 1 

.  310C9E 

1 1 

. 13150E 

1 1 

.  5  4  6  1  C  E 

10 

65.5 

.  17273E 

12 

.  3  6  3  2  9  E 

1 1 

.  39271  E 

1 1 

. 17079E 

1 1 

.  72431  E 

10 

79.3 

.20129E 

1  2 

. 10582E 

12 

. 500C8E 

1 1 

.224 1 9E 

1 1 

.  9751  5c 

10 

95.9 

. 23272E 

12 

.  1 2  94  8  E 

12 

.63986c 

1 1 

. 2  9  74  5  E 

1 1 

.  1  3339E 

1 1 

115.9 

•  266b  1  E 

1  2 

.  15783E 

12 

. 82 1 35E 

1 1 

.  39862  E 

1 1 

.  1654  1  E 

1 1 

140.2 

. 30230c 

12 

.  191  16E 

12 

. 10549E 

1  2 

.  5  3  8  4  9  E 

1 1 

.  2  6  1  5  9  E 

1 1 

169.6 

.  3  3 394  E 

12 

. 22943E 

12 

. 1 3507E 

1  2 

.  73065E 

1 1 

.  3  7  3  5  8  E 

1 1 

205 . 1 

. 37560E 

12 

. 2719CE 

12 

.  17155c 

12 

.  99052E 

1 1 

.  53734E 

1 1 

248 . 1 

.41  1  4  C,  £ 

12 

. 31 734E 

12 

.  2  1  500E 

1  2 

. 1 3325E 

12 

.  77274  c 

1 1 

300. C 

. 44  5  8  6  E 

12 

.  36 4 0 3  L 

1  2 

.  26455  E 

1  2 

. 17650c 

12 

.  1  1007E 

12 

Table  18C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
W C  IN  ANGSTROMS 


wc 

1.2 

N  6 

. 28692E 

8 

N  7 

. 1C803E 

8 

N  8 

.  4  0  6  7 1  E 

7 

N  9 

. 1 5310E 

7 

S  1  o 

. 57634E 

< 

1  .  5 

. 34797E 

8 

. 1 3 107E 

a 

.  4  9  3  6  0  E 

7 

. 18567E 

7 

.  6  9  9  8  6  E 

1  .  8 

.  4  2  2  2  5  £ 

8 

. 15912E 

a 

.59947E 

7 

. 22582E 

7 

. 85060E 

2.1 

.  5  1  2  7  5  E 

8 

.193322 

8 

. 72871 E 

7 

.27463E 

7 

. 10349E 

2.6 

.6231 7E 

8 

.2351  IE 

8 

. 88674E 

7 

. 33437E 

7 

. 12607E 

3.1 

. 75815E 

8 

. 26626E 

8 

. 1 C  304  E 

8 

.40769E 

7 

. 15380E 

3.8 

.  52  3 5  1  E 

S 

•  34  902  E 

8 

. 13185E 

8 

. 4  9  792  E 

7 

.  1 8  799  E 

A  .6 

. 1 1266E 

9 

.42627E 

8 

.  16120E 

8 

.60936E 

7 

. 23028Z 

5 . 5 

. 13769E 
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.437295 

4 

.137735 

3 

•  2  5  c  2  4  5 

2 

.231 3  m 5 

2 

.231348 

37.1 

.  750838 

4 

.  2  2  6  1  1  8 

3 

.  2  V  0  5  2  <- 

2 

. 23 1 345 

2 

.  2  3  1  )  4  5 

‘•A  .£ 

.  138395 

5 

.414265 

3 

.  35508” 

2 

. Z  3 1 34E 

2 

.231 345 

54.2 

. 276578 

5 

.648428 

3 

.476825 

2 

.231 345 

2 

.231348 

65 . 5 

. 60  5  64  E 

5 

.  195C6E 

4 

. 0 17765 

2 

.  2  5  3  2  4  E 

2 

.23134; 

7  ; .  3 

.  14  6  5  4  5 

6 

.505618 

4 

. 190458 

3 

.290525 

2 

.231345 

95.9 

.  394C6E 

6 

.146445 

5 

. 560065 

3 

.419645 

2 

.231345 

115.9 

.118125 

7 

.495458’ 

5 

. 2C035E 

4 

.  1 006  1  £ 

3 

.25624.- 

1  4  C  .  2 

.  394  77£ 

7 

.  1  88  355 

6 

.  b  5  2  2  5  E 

M 

.  3895  1  8’ 

3 

.387  36  5 

169.6 

.146455 

6 

. 8 1 3788 

o 

.423965 

5 

.211 545 

4 

. 1 22 1  3  c 

2C5  .  I 

.  594  5  C  E 

8 

. 394875 

7 

.  243  14  5 

6 

. 14093E 

5 

.795705 

249.1 

.257375 

9 

.210035 

b 

. 157065 

7 

. 10937E 

6 

. 716675 

300. C 

.  1  1 456E 

10 

.118158 

9 

.  1  1029E 

5 

.949295 

b 

. 76298 5 

2 

2 

2 

2 

L. 

2 

2 

2 

2 

2 

2 

2 

2 


2 

2 

2 

3 

3 

4 


A 
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iM  rj  r\j  rg  rj  f\j  f\j  rj  r\j 


NINSd  K 1  *  K  2  *  k  3  *  0.013  EL  *  17. 

DONOR  CONCENTRATION  =  .IE  20/Cl'EIC  CFNTIM 
TEMPERATURE  =  77.CjiGRt.ES  K  i  L  V  I  M 

ENERGY  IS  MILLI-ELLCTRON  VOLTS 
WC  IN  ANGSTROMS 

FNPR  SY 


Figure  <10 


WC(A) 

Ef 

EC  ( 1 ) 

6C(2) 

EC  (3) 

EC  (.4) 

bC  (5) 

1  .2 

149.952 

122.916 

371.234 

620.005 

866.962 

1119.030 

1.5 

149.327 

.000 

370.521 

619.062 

867.870 

1 1 16.790 

i  .e 

154.541 

122.016 

369.661 

61 7.969 

86b. 55 1 

1115.293 

2  .  1 

160. 6C1 

121 .423 

360.624 

616.625 

864 .956 

1113.485 

2.6 

168.350 

.000 

36  7.373 

615.004 

363.035 

1111.302 

3  .  1 

177.975 

1  19.654 

365.866 

613.049 

060.716 

1109.66? 

3  .  » 

188.514 

118.827 

364.052 

610. b93 

657.919 

1 1C5 . 490 

4  •  fc 

201 .877 

.000 

361 .670 

607.855 

554.549 

1101.659 

5 . 5 

218.054 

116.125 

359.249 

604.442 

850.491 

1097.044 

6.7 

237.644 

114.371 

356. 104 

600.339 

p  4  5 . 6  0  9 

1091.489 

6.1 

261 . 372 

1 12. 286 

352.338 

595.414 

6  39.74  3 

1084.806 

9 . 3 

290. 120 

109.81b 

347.337 

589 . 5 1 3 

632.703 

1076.763 

1  1  .£ 

324.536 

106.904 

342.473 

582.456 

b  2  4 . 2  6  9 

1067.157 

14.3 

351.337 

103.439 

336.097 

574.035 

014.104 

1055.633 

17.3 

373.500 

99.511 

326.550 

564.017 

602 . 1 55 

1041. 864 

2  0 .9 

400. 153 

94.915 

319.655 

552.140 

787.849 

1  0  2  5 . 4  5  6 

25 . 3 

432.699 

69.657 

309.231 

538. 120 

770.897 

1  0  C  5 . 9  6  5 

3C  .6 

472.504 

83.716 

297.099 

521.657 

750.697 

9^2 . 900 

37.1 

519.670 

77. 102 

283.095 

502.447 

727.427 

° 5  5 . 735 

44  .6 

547.467 

69.672 

267.096 

460.206 

700.063 

923.92  1 

5  4.2 

587.973 

b2 . 14  1 

249.046 

454.701 

663.415 

806.924 

65.5 

636.302 

54.069 

228.988 

425 . 792 

6 3  2 •  16b 

644 . 266 

79 . 3 

674.369 

45.960 

207. 1  12 

393.469 

591.141 

795.591 

95.9 

722.566 

38 .043 

183.781 

358.017 

545.384 

740.758 

115.9 

764.031 

30.635 

1  59.560 

319.676 

4  95  .,2  4  3 

679.945 

190.2 

61 1 .626 

23.999 

135.199 

279.391 

441.436 

613.767 

169.6 

355. 121 

18.310 

1 1 1 .574 

239.212 

385 . 305 

543. 385 

205  .  1 

897.490 

1 3.640 

89.573 

199.245 

,326. 365 

470.556 

299.1 

939.334 

9.954 

69.958 

1  6  1  .  4  e  9 

272.660 

397.584 

30C  .  C 

980.094 

7. 142 

53 . 226 
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1  2  7 . 3  1  2 

220. 287 

327.1  19 

ENERGY  IN  M I L 1 1 - E L EC T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


wc 

E  C  (  6  ) 

1.2 

1367.172 

1.5 

1  365.801 

1.8 

1364.145 

2 . 1 

1362.144 

2.6 

1359.728 

3.1 

1356.812 

3.e 

1353.294 

4.6 

1349.052 

5.5 

1343.939 

6.7 

1337.781 

8.1 

1330.372 

9.8 

1321.466 

11.8 

1310.777 

14.3 

1297.965 

17.3 

1282.640 

20.9 

1264.352 

25.3 

1242.5S0 

30.6 

1216.782 

37.1 

1186.307 

44.8 

1150.505 

54.2 

1108.709 

65.5 

1060.288 

79.3 

1004.719 

95.9 

941.674 

115.9 

871.147 

140.2 

793.591 

169.6 

710.060 

205 . 1 

622.313 

248 . 1 

532.832 

300. C 

444.676 

EC ( 7 )  EC<  6 » 

1616. 37C  1865.610 

1614.878  1864.007 

1613.077  1862.071 

1610.900  1859.732 

1608. 272  1856.907 

1605.099  1853.497 

1601.271  1849.381 

1596.652  1844.415 

1551.065  1838.427 

1584.373  1831.211 

1576.304  1822.522 

1566.595  1812. 065 

1554.934  1799.508 

1540.947  1784.434 

1524.202  1766.375 

1504.198  1744.781 

1480.361  1719.024 

1452.045  1688.392 

1418.551  1652.093 

1379.103  1609.265 

1332.915  1859. C05 

1279.216  1500.407 

1217.319  1432.630 

1146.720  1354.997 

1067.225  1267.131 

979.109  1169.122 

883.283  1061.727 

781.463  946.550 

676.203  826.178 

570.855  704.161 


E  C  (  9  )  E  C  (  10) 
2114.884  2364.187 
2113.173  2362.382 
2111.116  2360. 202 
2108.625  2357.563 

2105.616  2354.306 
2101.983  2350.543 
2097.598  2345.904 
2052.307  2340. 3C6 
2005.925  2333.554 
2078.234  2325.414 
2068.970  2315.608 
2057.821  23C3.803 
2044.419  2289.608 
2026.328  2272.558 
2009.038  2252.109 
1985.958  2227.627 
1958.404  2196.379 
1925.602  2163.529 
1986.681  2122.136 
1840.690  2C73.160 

1786.616  2015.487 
1723.426  1947.961 
1650.132  1869.455 
1565.892  1778.965 
1470.147  1675.755 
1362.901  1559.544 
1244.438  1430.736 
1116.540  1290.668 

961 .663  1 141 .834 

643.487  987.986 
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ELECTRON  CON CE N T R A T I  0 N / S 0 U A R E  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N  1 

N2 

N  3 

N  A 

N  5 

1  .2 

. 1209AE 

12 

. 39057E 

1 

. 39057E 

1 

.39057E 

1 

.  3905  7  E 

1 

1 .5 

. 1A627E 

12 

•39057E 

1 

.  3 90 5 7 E 

1 

. 39057E 

1 

. 39C57E 

1 

1  .  8 

. 17689E 

12 

.  3  9  0  5  7  E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

2.1 

.2139AE 

12 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057L 

1 

2.6 

. 25673E 

12 

. 39057E 

1 

. 39057E 

1 

. 39G57E 

1 

. 390575 

1 

3.1 

.  31291E 

12 

. 39C57E 

1 

.  3  90  5  7  E 

1 

. 39057E 

1 

.  39057E 

1 

3.8 

. 378AAE 

12 

. 39057E 

1 

.  39057E 

1 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

A. 6 

. A5768E 

12 

. A90A9E 

1 

. 39057E 

1 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

5.5 

.  55  352  E 

12 

.2A3A3E 

2 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

. 390575 

1 

6.7 

.669A3E 

12 

.6355AE 

3 

. 39C57E 

1 

. 39057F 

1 

.  3  9  0  5  7  E 

1 

8.1 

•  8096  1  E 

12 

. 39665  E 

5 

.  39057E 

1 

. 39057E 

1 

. 39057? 

1 

9.8 

•  9791 AE 

12 

. 5  9906  E 

7 

.  3  9  0  5  7  E 

1 

.39057E 

1 

. 39057E 

1 

11.8 

. 11819E 

1  3 

.  2  3  3  3A  E 

10 

.  3905.7E 

1 

. 39057E 

1 

. 39C57E 

i 

A 

1  A  .  3 

. 13A59E 

1  3 

.8621  IE 

1  1 

.  3905  7  E 

1 

. 390572 

1 

.  3  905  7  E 

1 

17.3 

. 1A879E 

13 

.2AA15E 

12 

. 39057E 

1 

. 39057Z 

1 

. 35057? 

1 

20.9 

. 16576E 

1  3 

.  A 37  1  5  E 

12 

. 80  8 AO  E 

1 

. 39057S 

1 

.  39057? 

1 

25 . 3 

. 18629E 

13 

.67CA9E 

12 

.  A  5  1  2  8  7. 

4 

. 39C57E 

1 

.390575 

1 

30.6 

.21  1  1  3E 

1  3 

.  9  5  2  5  A  Z 

12 

.  2  1  7855 

8 

.  3  9  0  5  7  £ 

1 

.  390575 

1 

37.1 

.23762E 

13 

. 12576Z 

1  3 

. 71677 f 

1  1 

.  3905  7£ 

1 

.  3  9  05  7  5 

1 

AA  .8 

. 25936E 

1  3 

. 15226E 

1  3 

. 365265 

1  2 

,  75  390E 

1 

. 390575 

1 

5A  .2 

.26555E 

13 

. 16AG5E 

13 

. 7237AE 

12 

.19  4  8  15 

b 

. 3-0575 

1 

65.5 

.31617*; 

1  3 

.221 ‘ 9£ 

1  3 

. 1 1A32E 

1  3 

. 379235 

1  1 

. 39057? 

1 

79.3 

. 3A126E 

1  3 

.2 537A£ 

1  3 

.  1  52535 

1  3 

.  A  5  1  9  7  £ 

1  2 

.  A  2  0  0  9  5 

3 

95.9 

. 37173E 

1  3 

.  292 5 9 E 

1  3 

. 1 9797E 

1  3 

.962195 

1  2 

.  22  479? 

10 

115.9 

. 39830E 

13 

. 32629E 

1  3 

.  2A1  235 

1  3 

•  1  A  5  9  9  5 

1  3 

.45691  2 

1  2 

1 A  0 , 2 

.A2772E 

1  3 

.367331 

1  3 

.  266765 

1  3 

.20 1005 

1  3 

.  10  74  5  5 

1  3 

169.6 

. A5AA3E 

1  3 

. A0378S 

1  3 

. 3  3447? 

1  3 

.255 1 3E 

1  3 

.  1  6  92  9  5 

1  3 

205 . 1 

.A7995E 

13 

•  A  3  8  7  1  t 

1  3 

.  3  791b-: 

1  3 

. 30904E 

1  3 

.  2  3  1  3  2  5 

1  3 

2  A  8 . 1 

. 50A70E 

1  3 

. A  72 1 2 1 

1  3 

.  A22A  1  5 

1  3 

.  3620AE 

1  3 

.  25420E 

1  3 

300. C 

. 52836E 

1  3 

.603345 

1  3 

.  Ab3 1  OF 

1  3 

.412615 

1  3 

.  3  5  4  60  E 

1  3 
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EtLCTp.  ON  C  0  S  C  E  N  T  P  A  T 1 0  5  /  S  <J  U  A  R  F,  CENTIMETER 
WC  IN  ANGSTROMS 


MC 

N  6 

N  7 

a  8 

N  9 

N  1  0 

1  .2 

. COOOC  E 

0 

.COCOGt 

C 

. COOOOE 

0 

. OOOOOE 

0 

. CCOCCE 

1  .  5 

. COOOOE 

0 

.COOOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

.  OOOOOE 

1  .<• 

.COOOOE 

0 

.COCOO- 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.  OOOCC  Z 

2  .  1 

. COOOOE 

C 

.COCCOi 

0 

.  OOOOOE 

0 

.  OOOOOE 

0 

. CCOOOr 

2.6 

.COOOOE 

0 

. OCOOO  E 

o 

.  OOOOOE 

0 

.OOOOOE 

0 

. COOOC  E 

3.1 

.COOOOE 

C 

•  C  0  C  C  0  L 

0 

.OOOOOE 

0 

. COOOOE 

0 

. CCOOC  5 

3.e 

.COOOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

. OOOOOE 

0 

. OOOOOE 

A  .6 

. OOOOOE 

0 

. OOOOOE 

0 

. OCOOOE 

0 

. OOOOOE 

0 

.ooooo z 

5 . 5 

. 39057E 

1 

.COOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.COOOOE 

6.7 

. 39057E 

1 

.OOOOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.  COOOOE 

6.1 

. 35057E 

1 

. OOCOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

9.8 

. 39057E 

1 

.OOOOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

. CCOCOE 

11.6 

. 39C57E 

1 

.COCCOE 

0 

.  COOOOE 

0 

. OOOOOE 

0 

.  CCCOOE 

14.3 

.  39057  E 

1 

.OOOOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.CCOOCt 

17.3 

. 39357E 

1 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.COOOOE 

20. 9 

.  3905  7  £ 

1 

.  3  9  0  5  7  £ 

1 

. OOCOOE 

0 

.OOCOOE 

0 

•  OOOOOE 

25 . 3 

. 3905  7  E 

1 

. 39057E 

1 

.  CGOCO  F 

0 

.OOOOOE 

0 

.COOOOE 

30.6 

. 39057E 

1 

. 39057E 

1 

.  OOOOOE 

0 

.OOOOOE 

0 

.  OCOOOE 

37.  1 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

. OOOOOE 

0 

. OOOOOE 

0 

. OCOOOE 

44 . 8 

. 39057E 

1 

.  39057E 

1 

.  3905 7 F 

1 

.OOOOOE 

0 

.  OCOOOE 

54.2 

. 39057E 

1 

.  3  5  0  5  7  F. 

1 

. 3505 7 E 

1 

.OOOOOE 

0 

.OOCOOE 

65 . 5 

. 39057E 

1 

. 39C57E 

1 

.  3 90 5 7  £ 

1 

. ’905  7E 

1 

l 

. OCOOOE 

79. .3 

.  390  5 7 E 

1 

. 3905 7E 

1 

.  3  9  0  5  7  E 

1 

. 39057F 

1 

.  CCOCCE 

95.5 

. 39057E 

f 

. 39G57E 

1 

.  35T57E 

1 

.  3  50  5  7  Z 

1 

.  3  5  0  3  7  Z 

115.5 

.  3  5  2  2  h  t 

4 

.  3 '/  0  5  7  E 

1 

.  390  5  7 

1 

.  39C3  7L 

1 

.  39057:' 

140.2 

.  1 C024  t 

12 

.4?59?E 

1 

.  3  5  )  5  7  E 

1 

.  3405  76 

1 

.  3  5  0  5  7  E 

1  6  V  .  6 

.  76776E 

12 

.51 1 95  L 

9 

.  3  9  0  5  7  E 

1 

.  34  0  5  7  r 

1 

.  35057  V 

205  .  1 

.  1454  1  £ 

1  3 

•o25615 

1  2 

. 215251 

H 

.  ?  4  C,e>7  £ 

1 

.  39057: 

24  c  .  i 

.  22G75E 

1  3 

.  1  4  2  6  91.' 

1  3 

•  6  1  4  6  C  E 

1  2 

.  t-0  9  1  3 E 

t' 

.  35057:. 

3C7.C 

•  29  C  7fa  t 

1  3 

.222240 

1  3 

.  1451 3L 

1  3 

.  74  1 5  5 

1  2 

.  9  3 1>  *)  5  t 
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ENERGY  IN  M I L L I  -  £ L EC T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


w  c 

EC  (  6  ) 

EC «  7  ) 

1  .2 

967.479 

1143.748 

1  .5 

966.658 

1 142.860 

i  .e 

965.672 

1141.788 

2.  1 

964.481 

1140.493 

2.6 

963.043 

1 1 38.928 

3  .  1 

961 . 306 

1137.038 

3.8 

959.209 

1134.757 

4.6 

956.680 

1132.004 

5.5 

953.630 

1128.684 

ft. 7 

949.954 

1 124.682 

8.1 

945.528 

1 1 19.860 

9.8 

940.203 

1 114.057 

1 1 .  e 

933.803 

1107.075 

14  .  3 

926. 121 

1098.699 

17.3 

916.916 

1088.645 

20.9 

905.908 

1076.620 

25 . 3 

892.774 

1062.251 

3C  .  ft 

877.149 

1045.135 

37.1 

858.626 

1024.812 

49.6 

836.763 

1000.774 

59.2 

811.090 

572.461 

65.5 

781.138 

935.372 

79.3 

746.466 

900.906 

95.5 

706.710 

856.605 

115.9 

661.659 

8C6 . 128 

190.2 

611.330 

745 . 363 

165.6 

556.078 

686.540 

205 . 1 

496.691 

618.351 

298.1 

434.458 

546.053 

3  0  C  .  C 

371.177 

471.514 

EC  (  8  ) 

E  C  (  9  ) 

E  C (  10) 

1320.04? 

1456. 366 

167 2. 703 

1 319.093 

1455.351 

1671 .625 

1317.941 

1454 . l 24 

1670.332 

1316 .549 

1452.641 

1 668. 764 

1314. e67 

1450.850 

1666.870 

1312.836 

1468.687 

1664.582 

1310.384 

1486.075 

1 661 . E19 

1 307.424 

1 462.922 

1658. 4e3 

1303.854 

1479.1 1 8 

1654.455 

1299.549 

1474.530 

1649.604 

1294 . 362 

1469.001 

1643.753 

1288 .117 

1462.341 

1636.703 

1280.604 

1454. 323 

1628.21 8 

1271.577 

1444.696 

1618.016 

1260.745 

1433.133 

1605. 764 

1247. 770 

1419.274 

1591 .070 

1232. 259 

1402.694 

1573.482 

1213.762 

1 3S2.905 

1552.475 

1191.770 

1 359.353 

1527.451 

1165.719 

1 331 .416 

1497.737 

1134. 996 

1298.41 9 

1462.594 

1098.961 

1259.642 

1421 .228 

1056.973 

1214.354 

1 372.824 

1008.447 

1161 .864 

1 316.588 

952.918 

1101.589 

1  25  1  .  82  3 

890. 144 

1033.157 

1 176.030 

820. 224 

>56.537 

1095 . 048 

743.741 

872 . 192 

1003.21  3 

661 .889 

781 .232 

903.537 

576.560 

685.537 

797.861 

Table  21B 


ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


wc 

1  .2 

N  1 

.60470E 

1  1 

N  2 

.  4  3  559E 

1 

N  3 

.  3  90  5  7  E 

1  ' 

N  4 

. 3905  7E 

1 

N  5 

.  39057E 

1 

1  .5 

•  7  3  1  3  3  E 

1  1 

•  4  3  599  S 

1 

.  390  5  7  E 

1 

.  3  9  0  5  7  E 

1 

. 39C57E 

1 

1  . 8 

. 38447E 

1  1 

.49049E 

1 

. 39C57E 

1 

.  39057E 

1 

. 39057? 

1 

2 . 1 

.  1 0697  E 

12 

. 59543E 

1 

.  3  90  5  7  E 

1 

.  39057E 

1 

.  3  9  0  5  7  £ 

1 

2.6 

.  1 29  37  E 

12 

.871985 

1 

. 39C57E 

1 

.  39057E 

1 

.  35C57E 

1 

3  .  1 

. 1 5  6^6  E 

12 

.  14351  £ 

2 

. 39057E 

1 

. 3Q057E 

'  1 

. 39057E 

1 

3 . 8 

. 18922E 

12 

.  32154? 

2 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

. 39057? 

1 

4.6 

. 22864  E 

12 

. 96099  £ 

2 

. 39057E 

1 

. 39057E 

1 

. 39057? 

1 

5 . 5 

. 27676E 

12 

. 391 30E 

3 

. 39C57E 

1 

.  390 5  7 E 

* 

1 

.  3  9  0  5  7  E 

1 

6 . 7 

.  334  72  E 

12 

. 2 1 96 1 E 

<♦ 

. 39057E 

1 

.  39  3  5  7  E 

1 

. 39057E 

1 

8  .  1 

.40491  E 

12 

•  1  7  66  3  E 

5 

.  3  90  5  7  E 

1 

. 39057E 

1 

.  3  9  0  5  7  F 

1 

9  .  e 

. 48957  E 

12 

•22544E 

6 

. 39057E 

1 

. 39057E 

1 

.  3  9  0  5  7  F 

1 

11.6 

. 592C9E 

12 

•  4  5  3  7 1  E 

7 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

.  39057-: 

1 

1  4  .  3 

•  7 1 568E 

12 

. 19565 E 

9 

. 39057E 

T 

.  3  9  0  5  7  E 

1 

. 39057? 

1 

17.3 

•85502E 

12 

.  1  1 004  E 

1  1 

.  3905  7  E 

1 

. 39057E 

.  1 

. 39057F 

1 

20.9 

. 96 1 05  E 

12 

•86327E 

1  1 

. 8  7 1 98  E 

1 

. 39057S 

.  1 

.  3  9  0  5  7  L 

1 

2  5.3 

. 10640E 

1  3 

•20272E 

12 

.  16157E 

3 

. 39057E 

,1 

.  3  9  0  5  7  E 

1 

3  C  •  6 

.11 8o6£ 

1  3 

•  3*.  5  36  E 

12 

.  1  3  799  E 

5 

. 39C57E 

1 

.  3  9  0  5  7s 

1 

37  .  l 

.  13349E 

13 

. 5 1 7  64  £ 

12 

.  26488E 

7 

.  3  9  0  5  7  E 

• ;  i 

.  35057E 

1 

6*.  .  6 

.  1 5  1  3  7  E 

1  3 

.  72550E 

12 

.  14557E 

10 

.  3  9  0  5  7  E 

.  i 

.  390570 

1 

1 

5  4.2 

.  1 6774  E 

1  3 

•  92  3  3  5  t 

12 

.  10914E 

12 

.53601 E 

.  2 

.  39057  E 

6  5.5 

.  18307E 

1  3 

.  1 1  1685 

1  3 

.  3298 8 E 

12 

. 464  6  3  E 

5 

.  3  9  0  5  7  E 

1 

75.3 

.  20168E 

1  3 

.  1 3496  E 

1  3 

.  5  97 1  5  E 

12 

.  1712SE 

„  9 

.  39057? 

1 

95.5 

.  22033E 

1  3 

.  1  5895E 

1  3 

.  87768E 

12  , 

.  1231 5E 

12 

.  3  5  6  0  2  £ 

3 

115.5 

.  23762E 

1  3 

.  1  622  1  E 

1  3 

.  1  1  575E 

1  3  . 

.441 7  8  E 

12 

.  7  5  5  5  9  E 

7 

1  4  0 . 2 

l'>5 .6 

.25681 E 

1  3 

.2C739S 

1  3 

.  1  4  6  8  4  E 

1  3 

.  79938E 

12 

.  9  6  6  5  5  E 

1  1 

.27402E 

1  3 

.23193 i 

1  3 

.  1  769  3  E 

1  3 

.  1  1  5  3  6  E 

1  3 

.496321 

1  2 

2  C  5  .  1 

. 29056E 

1  3 

.255751 

1  3 

.  20734E 

1  3 

.  15  1  79E 

1  3 

.  9 1  606  E 

1  2 

1  3 

2  4  S  .  1 

i  o : .  c 

.  30762E 

1  3 

.2  750  31 

1  3 

.  23754E 

1  3 

.  18856E 

1  3 

.  1  3452  E 

.  32  309  E 

1  3 

.  3005  6  E 

1  3 

.  26602E 

1  3 

.22395E 

1  3 

.  1  76591 

1  3 

Table  2 1C 


electron  concentration/square  centimeter 

W C  IN  ANGSTROMS 


c  N  6  N  7  N  8  S’  9  N  1 0 

1  .2  .  39057E  1  .390572  1  .OOCOOE  0  .OOOOOE  0  .OCOOCE  0 

1  .5  .  3905  7E  1  .  3  9  0  5  7  L  1  .OOOOOE  0  .OOOOOE  0  .OOOOOE  C 

l.e  .  390  5  7  E  1  .39C57L  1  .COCCOE  0  .OOCOOE  0  .CCCOCE  0 

2.1  . 39037 E  1  .  3  9  0  5  7  L  1  .OOOOOE  0  .OOOOOE  0  .OOOOOE  0 

2.6  . 39057E  1  .39057?  1  .OOOOOE  0  .OOOOOE  0  .OOOOOE  0 

3  •  1  •  3  90  5  7  E  1  .  3  9  0  5  7  E  1  .OOOOOE  0  .OOOOOE  0  .OOOOOE  0 

3.5  .39C57E  1  .  3  9  0  5  7  f  1  .OOOOOE  0  .OOCOOE  0  .OCOOCE  0 

A. 6  .  390  5  7  E  1  .  39057E  1  .OOOOOE  0  .OOOOOE  0  .OOCOOE  0 

5.5  .39057E  1  .39057E  1  .OOOOOE  0  .OOOOOE  0  .OOCOOE  0 

6.7  . 390  5  7  E  1  .39C57E  1  .OOOOOE  0  .OOOOOE  0  .000006  0 

3  .  1  .  39 0 5 7 £  1  .  39C57E  1  .OOOOOE  0  .OOOOOE  0  .COOOCt  0 

9.5  .  390  5  7  E  1  .  39057E  1  .39057E  1  .OOOOOE  0  .OOOOOE  0 

1  1  .8  .  39057E  1  .  3905  7  E  1  .39057E  1  .OOOOOE  0  .OOOOOE  0 

1A.  3  .  390  5  7  E  1  .  35057E  l  .39C57E  l  .COOOOE  0  .OCOCOE  0 

17.3  . 39057E  1  .39057E  1  .39057E  1  .OOOOOE  0  .CCOOOE  0 

20.5  .39057E  l  .39057E  1  .39057E  1  .OOOOOE  0  .OOOOOE  0 

25.3  .  390 5 7 E  1  .  39057E  1  .  39057E  1  .OOCOOE  0  .OOOOOE  0 

30.6  .  390  5  7  E  1  .35C57E  1  .  39057E  1  .  39057E  1  .OOOOOE  0 

37.  1  .  390  5  7  E  1  .  39057E  1  .  39057E  1  .  39057E  1  .OOOOOE  0 

AA.8  .  390  5  7  E  1  .  39057E  1  .  39057E  1  .39057E  1  .OOCOOE  0 

59.2  . 39057E  1  .39C57E  1  .39057E  1  .39057E  1  .39C57E  1 

65.5  .  3905  7  E  1  .  39057E  1  .  39057E  1  .  39057E  1  .  39057E  1 

79.3  . 39C57E  1  .35057E  1  .39057E  1  .39057E  1  .39057E  1 

95.5  .39C57E  1  . 39C57E  1  .39057E  1  .39057E  1  .35057E  1 

1  15.5  .  390  5  7  E  1  .  39057E  1  .39C57E  1  .  39057E  1  .  35057E  1 

190.2  .766522  3  .390571  1  .39C57E  1  .39057E  1  .39057E  1 

169.6  . 1 869  5  E  9  .93599E  1  .  39057E  1  .  39057E  1  .  39057E  1 

205.1  . 26067E  12  .99868L  6  .39057E  1  .390575  1  .35C57E  1 

298.  1  .  76  7  8  7  E  1  2  .  16225E  12  .S3b6SE  5  .  39057E  1  .  39057  -  1 

300. C  .12529E  13  .707522  12  .137862  12  .  1  1 8  5  6  E  6  .39C57E  l 


Table  21D 


NINSb  K1  s  K  2  *  K3  *  0.013  EL  *  17.0 
DONOR  CONCENTRATION  *  .IE  19/Cl'BIC  CENTIMETER 
TEMPERATURE  *  77.0DEGREES  KELVIN 


ENERGY  IN  M I L L I ~E L EC T RON  VOLTS 
MC  IN  ANGSTROMS 


«c 

ENERGY 

i  .  2 

A.  .*• 

•  TV 

*«• 

if 

1  .  5 

#  4  # 

$ 

1  .  8 

•  ♦  <* 

* 

2.1 

,  4 

if 

if 

2*6 

#  4 

if 

ft 

3.1 

#  s  4 

ft 

3.8 

#  #  4 

Cx 

ft 

4.6 

#  *  4 

s> 

5.5 

•  $  4 

V 

6.7 

•  *  4 

* 

8.1 

#  <:  4 

& 

S* 

9.8 

#  £  4 

* 

1 1  .e 

•  *>  4 

<s 

16.3 

*  4 

V.; 

17.3 

•  4 

20.5 

#  0  4 

V 

* 

25 . 3 

•  *  4 

* 

30.6 

,  if  4 

V 

«r 

37.1 

•  <s 

4  # 

••• 

65.8 

• 

*  4 

V 

56.2 

.  c 

4 

0 

65 . 5 

.  $  * 

4  v 

79.3 

4 

95 . 5 

#  £ 

4  if 

115.9 

.  V  *•• 

*  4 

160.2 

^  V  *.* 

4 

165.6 

.  £  # 

4  * 

205 . 1 

,  W  V 

if 

4 

266.1 

C  0  # 

V 

4 

300  .C 

if  if  i- 

if 

4 

if 


Figure  22 


wc(Xj 

Ef 

EC(1) 

EC(2) 

EC  (.3) 

EC  (4) 

EC(5J 

1  .2 

33.046 

39.141 

117.867 

196.674 

275.513 

354.373 

1  .5 

34.482 

39.068 

1  17.740 

196.509 

275.319 

354. 152 

1  .8 

35.958 

38.975 

117.586 

196.310 

275.083 

353.885 

2 . 1 

37.484 

38.873 

117.400 

196.070 

274.799 

353.562 

2.6 

39.074 

38 . 744 

117.176 

195.780 

274.455 

353.172 

3.1 

40.744 

38.539 

1  16.905 

195.430 

274.040 

352.701 

3.8 

42.517 

38.403 

1  16.579 

195.007 

273.535 

352 . 1  32 

4.6 

44.422 

38.179 

116.186 

194.497 

272 .934 

351.445 

5.5 

46.496 

37.909 

115.712 

193.882 

272.204 

350.617 

6.7 

48.789 

37.536 

115.141 

193.141 

271 . 325 

349.61 7 

8 . 1 

51 .366 

37.199 

114.454 

152.248 

270. 2b4 

348 . 4 1 2 

9.8 

54.313 

36.736 

1  13.629 

151.174 

268 . 9bo 

346.960 

11.8 

57.736 

36.184 

112.640 

189.883 

2  b  7 . 4  5  2 

345.212 

14.3 

61.771 

35.528 

111.455 

188.334 

265.606 

343.110 

17.3 

66.581 

34.750 

1 10.039 

186.477 

263.391 

340.585 

20.9 

72.358 

33.834 

108.350 

1 84 .256 

260.737 

337.557 

25 . 3 

79.292 

32.75o 

10b. 344 

181 .606 

257.564 

333.930 

30.6 

87.400 

31 . 506 

103.968 

178.453 

253.778 

329. 598 

37.1 

95.838 

30.058 

101.168 

174.715 

249.276 

324.434 

44.8 

103.170 

28.401 

97.886 

170.301 

243.940 

310.299 

54.2 

109.906 

26.528 

94 . 065 

165.118 

237.644 

31 1.039 

65.5 

117.342 

24.442 

89.654 

1 59.068 

230.254 

302.487 

79.3 

126. 302 

22. 161 

84.612 

152.063 

22  1 .637 

292.470 

95.5 

1  36.650 

19.720 

78 .922 

144.027 

21  1 .668 

280. 818 

115.5 

145.668 

17.176 

72.596 

134.915 

2Q0. 246 

267.379 

140.2 

154.377 

14.605 

65.693 

124.729 

187.315 

252.041 

169.6 

164.843 

12.098 

58 . 326 

113.538 

1 72.886 

234.755 

205 . 1 

174.043 

9.750 

50.671 

101.497 

157.067 

215.574 

246 . 1 

183.792 

7.643 

42.565 

68.864 

1  M  0  ,4 

194.660 

300. C 

192.842 

5.836 

35.484 

Table  22A 

76.001 

122. 3 m2 

1 72.463 

ENERGY  IN  M I L L 1 -E LEC TRON  VOLTS 
WC  IN  ANGSTROMS 


I 


KC 

EC  ( 6  ) 

1.2 

433.246 

1.5 

433.001 

1 .8 

432.70b 

2.1 

432.349 

2.6 

431.917 

3.1 

431.396 

3.8 

430.767 

4.6 

430. 0C7 

5.5 

429.090 

6.7 

427.983 

8.1 

426.648 

9.8 

425.040 

11.8 

423.102 

14.3 

420.771 

17.3 

417.970 

20.5 

414.606 

25.3 

410.575 

30.6 

405.753 

37.1 

399.997 

44.8 

393.148 

54.2 

385.025 

65.5 

375.432 

79.3 

364.160 

95  .9 

350.998 

115.9 

335.747 

140.2 

318.238 

169.6 

298.368 

205 . 1 

276.1 30 

248.1 

251 .663 

300.0 

225.294 

EC  <  7  >  E  C  C  8  ) 

512.128  591.018 

511.862  590.733 

511.541  590.387 

511.153  589.970 

510.684  589.466 

510.117  588.857 

505.432  588.121 

508.606  587.233 

507.607  586.160 

506.403  584.865 

504.950  583.303 

503.199  581.419 

501.088  579.149 

498.543  576.415 

495.494  573.127 

491.625  569.175 

467.424  564.432 

482.155  558.749 

475.860  551.954 

468.358  543.849 

459,447  534.206 

446.903  522.782 

436.484  509.300 

421.940  493.475 

405.026  475.022 

365.529  453.672 

363.281  429.211 

338.220  401.516 

310.426  370.609 

280.188  336.725 

Table  22B 


EC  (  9  )  ECHO) 
669.914  748.816 
669.610  748.494 
669.243  748.106 
668.799  747.636 
668.262  747.068 
667.613  746.382 
666.830  745.554 
665.883  744.553 
664.740  743.344 
663.361  741.885 
661.696  740.124 
659.689  737.999 
657.269  735.438 
654.354  732.353 
650.847  728.640 
646.630  724.173 
641.567  718.809 
635. 49B  712.375 
628.235  704.671 
619.564  695.467 
609.241  684.500 
596.991  671.472 
582.513  656.055 
565.499  637.898 
545.590  616.636 
522.505  591.911 
495.965  563.404 
465.790  530.880 
431.94b  494.244 
3  94  .60  7  453.618 


ELECTRON  CON C E N T R A T I  0 N / S 0 U A R E  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

Ml 

S2 

N  3 

N  4 

N  5 

1  .2 

.  1 2094  E 

1  1 

. 10067E 

6 

.  4  3 599  E 

1 

. 39057E 

1 

. 39057E 

1 

1.5 

. 14626E 

1  1 

. 12742E 

6 

. 4  9049  E 

1 

. 39057E 

1 

.  3905  7  E 

1 

1 .6 

. 17689E 

1  1 

. 16290E 

6 

. 4  904  9  E 

1 

. 39057L 

1 

.  3  9  0  5  7  E 

1 

2.1 

.21 393E 

1  1 

.21087E 

6 

. 53590E 

1 

. 39057E 

1 

.  3905  7  E 

1 

2.6 

. 25873E 

1  1 

. 27720E 

6 

.  59948E 

1 

.  3  9  0  5  7  E 

1 

.  3  9  0  5  7  F 

1 

3.1 

.  31291E 

1  1 

.  3  7  1 4  3  E 

6 

. 65  398  E 

1 

. 39057E 

1 

. 39057E 

1 

3.8 

. 37843E 

1  1 

.  50972  E 

6 

. 75390E 

1 

. 35057E 

1 

. 39057E 

1 

4.6 

•  45  768  E 

1 1 

. 72076E 

6 

.  908  31  E 

1 

. 39057E 

1 

. 39057E 

1 

5.5 

.  55  35  1  E 

1  1 

.  1 0  58  3  E 

7 

.  1  1  7 1  7  E 

2 

. 39057E 

1 

.  3905  7  E 

1 

6.7 

.66942E 

1  1 

,  16296E 

7 

.  16531  E 

2 

. 39057E 

1 

.  3 9  05  7 E 

1 

8 . 1 

. 80959E 

1  1 

.  26659  £ 

7 

. 2  54  3  3  E 

2 

. 39057E 

1 

.  39 05  7 E 

1 

9.8 

•  57910E 

1  1 

.  4  70 7  1  E 

7 

. 4  32  36E 

2 

. 39057E 

1 

.  39 05  7  E 

1 

11.8 

.  1 184  IE 

12 

.91547E 

7 

. 84 1 09  E 

2 

. 39057E 

1 

.  3905  7  E 

1 

14 . 3 

.  14320E 

12 

.20107E 

8 

.  19002E 

3 

. 39057E 

1 

.  3  9  0  5  7  E 

1 

17.3 

.  17315E 

12 

.51 3b  7  E 

8 

.51229E 

3 

. 39057E 

1 

. 39057E 

1 

20.5 

.20932E 

12 

, 15812E 

9 

.17022E 

4 

.  39057 E 

1 

.  3905  7F 

1 

25 . 3 

.  25273E 

12 

.  60468E 

9 

. 72069  E 

4 

.  39057E 

1 

. 39057E 

1 

30.6 

.  30354  E 

12 

•  2  6  4  7  4  E 

10 

.  39  340  E 

5 

. 4  3  5  99E 

1 

.  3  9  0  5  7  E 

1 

37.1 

.  35  722  E 

12 

. 13327E 

1  1 

.  2466  3 E 

6 

. 70848E 

1 

.  3905  7  E 

1 

44.8 

•  40604  £ 

12 

.42 1C2E 

1  1 

. 14492E 

7 

.  25970E 

2 

. 39C57E 

1 

54.2 

•  45278E 

1  2 

.  89  1  89  E 

1  1 

. 87 3 95  E 

7 

. 1 5959E 

3 

.  3905  7  E 

1 

65 . 5 

. 50449  E 

12 

.  1  5091  E 

12 

. 666  99  E 

.  8 

.  1 4  6  1  6  E 

4 

. 39C57E 

1 

79.3 

.  56554  E 

12 

. 22646E 

12 

. 73350E 

9 

.  206  3  1  E 

5 

. 4  3  599 E 

1 

95  .5 

. 6  34  99  E 

12 

. 31 350E 

12 

.  10241E 

1  1 

.44 1 32E 

6 

.  16985E 

2 

115.5 

.  69779E 

12 

.  3968 2  E 

12 

. 64890E 

1  1 

. 96 1 5  OE 

7 

.  3907  5  E 

3 

140.2 

. 75  90  3  E 

12 

•  4  8  1  60  E 

12 

.  1614  1  E 

1  2 

.25C26E 

9 

.  1  4  5  2  4  E 

5 

169.6 

.82948E 

12 

. 57844E 

12 

. 27663E 

1  2 

. 9  3  7 92  E 

10 

.  9  5  2  90  E 

6 

205 . 1 

.  892 20 E 

12 

.  66997E 

12 

.  39  396  E 

12 

.94870E 

1  1 

. 68684  E 

8 

248 . 1 

.  9565 8  E 

12 

. 76 4  76  E 

12 

. 51 550E 

1  2 

.  2  3735E 

12 

.  6  3  6  8  5  E 

10 

300 .0 

. 101 55E 

1  3 

. 8  5 454  E 

12 

.  6  34  5  1  E 

12 

.  3  8  2  8  5  E 

12 

. 1 1230E 

12 

Table  22C 


ELECTRON  CONCENTRATION/SOUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N6 

N  7 

N  8 

N9 

NIO 

1.2 

. 39057E 

\ 

.  39057E 

1 

.  3905  7  E 

1 

.  39057E 

1 

.  3905  7  E 

1 

l  .5 

.  3905  7 E 

1 

. 3905  7  E 

1 

. 39057E 

1 

.39057E 

1 

. 39057E 

1 

1.8 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

2.1 

. 39057E 

1 

.  39057E 

1 

.39057E 

1 

. 39057E 

1 

.  3905  7  E 

1 

2  .fc 

. 39057E 

1 

.  39C57E 

1 

. 39057E 

1 

. 39057E 

1 

.  3905  7  E 

1 

3.1 

. 39057E 

1 

.39057E 

1 

.  39057  E 

1 

.39057E 

1 

. 39057E 

1 

3.8 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 3905  7  E 

1 

4  .6 

• 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

. :  905  7  E 

1 

5.5 

.39057E 

1 

• 39C57E 

1 

. 39057E 

1 

. 39057E 

1 

.  3905  7  E 

1 

6.7 

.  39057  E 

1 

• 39057E 

1 

. 39057E 

1 

.39057E 

1 

. 3905  7  £ 

1 

8.1 

.39057E 

1 

. 39057E 

1 

.39057E 

1 

. 3905  7E 

1 

. 39057E 

1 

9.8 

. 39057E 

1 

. 39057E 

1 

. 39057E 

1 

.390572 

1 

. 390575 

1 

11.8 

. 39057E 

1 

• 39057E 

1 

. 39057E 

1 

.39057E 

1 

.  3905  7  E 

1 

14.3 

. 39057E 

1 

•  3905  7E 

1 

. 39057E 

1 

•  3905  7E 

1 

.  3905  7  E 

1 

17.3 

. 39057E 

1 

. 39057E 

1 

. 390S7E 

1 

. 39057E 

1 

.  3905  7  E 

1 

20. S 

. 39057E 

1 

. 3905  7  E 

1 

. 39057  E 

1 

•39057E 

1 

. 39057E 

1 

25.3 

.  3905  7 E 

1 

•  3905  7  E 

1 

. 39057  E 

1 

. 39057E 

1 

. 39057E 

1 

30.6 

.  390S7E 

1 

•  3905  7E 

1 

. 390572 

1 

. 3905  7£ 

1 

•  390573 

1 

37.1 

.  39057E 

1 

.  3905  7 E 

1 

. 39057E 

1 

.39057E 

1 

. 39057E 

1 

44. e 

. 39057E 

1 

. 3905  7 E 

1 

.  3905  7  E 

1 

. 39057E 

1 

. 39057E 

1 

54.2 

.  39057E 

1 

.  3905  7 E 

1 

. 39057E 

1 

. 39057E 

1 

. 390572 

1 

65.5 

.  39057E 

1 

. 35057E 

1 

.390S7E 

1 

.39057E 

1 

. 3905  7  E 

1 

79.3 

.  39057E 

1 

. 39057E 

1 

.  39057E 

1 

. 39057E 

1 

.  3905  7  E 

1 

95.5 

.  3905  7 E 

1 

. 39C57E 

1 

.  39057E 

1 

. 39057S 

1 

.  3905  7F, 

1 

115.5 

.  3905 7 E 

1 

.  3905  7  E 

1 

.  39057E 

1 

. 39057E 

1 

.  390572 

1 

140.2 

• 43599E 

1 

. 39057  E 

1 

.  39057E 

1 

. 39057E 

1 

.  390572 

1 

169.6 

. 6894 1 E 

2 

.  39057E 

1 

.  39057E 

1 

.  39057E 

1 

.  390572 

205. 1 

.  74 5 75 E 

4 

. 4  3 599  E 

1 

.  39057  E 

1 

. 39057E 

1 

.  39057- 

248.1 

.  1296  3  E 

7 

.  1 8  764  E 

3 

.  39057E 

1 

. 39057E 

1 

.  3905  7  E 

1 

300. C 

. 2692  5  E 

9 

•  68  795  E 

5 

.  1  75  30E 

2 

.  39057E 

1 

.  3  5  0  5  7  E 
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GRAPH  OF  ENERGY  LEVELS  VS.  WC 


NINS8  K1  *  K2  *  K3  *  0.013  EL  *  17.0 
DONOR  CONCENTRATION  *  .5E  18/CU8IC  CENTIMETFR 
TEMPERATURE  *  77.0DEGREES  KELVIN 


ENERGY  IN  M  I LL I -E L EC T RO N  VOLTS 
WC  IN  ANGSTROMS 


ENERGY  IN  M I L L I -E LEC T RO N  VOLTS 
WC  IN  ANGSTROMS 


HC 

EC  (  6  ) 

1.2 

306.482 

1.5 

306.337 

1  .8 

306.161 

2.1 

305.949 

2.6 

305.692 

3.1 

305 . 382 

3.8 

305.007 

4.6 

304.555 

5.5 

304.008 

6.7 

303 . 349 

8 . 1 

302.553 

9.8 

301.593 

11.8 

300.437 

14.3 

299. C45 

17.3 

297.369 

20.9 

295 . 356 

25 . 3 

292.939 

30.6 

290.042 

37.1 

286.578 

44  .  e 

282 .445 

54.2 

277.527 

65.5 

271.697 

79 . 3 

264.815 

95.5 

256.732 

115.5 

247.300 

140,2 

236.378 

169.6 

223.852 

205 . 1 

209.652 

248 . 1 

193.782 

30C  .0 

176.351 

EC ( 7  J  EC ( 8  ) 

362.272  418.066 

362.114  417.897 

361.923  417.691 

361.692  417.443 

361.413  417.143 

361.075  416.781 

360.668  416.343 

3fcO . 1 7o  415.814 
359.581  415.175 

356.863  414.403 

357.998  413.472 

356.953  412.349 

355.694  410.995 

354.177  409.363 

352.351  407.398 

350.156  405.034 

347.519  402.194 

344.357  398.786 

34C.572  394.703 

336.050  389.822 

330.664  384.001 

324.267  377.080 

316.701  368.880 

307.793  359.208 

297.368  347.862 

265.253  334.639 

271.296  319.353 

255.389  301.856 

237.493  282.069 

217.678  260.020 


E  C ( 9 )  EC ( 10) 
473.864  529.665 
473.683  529.474 

473.465  529.243 
473.201  528.964 
472.881  528.626 
472.495  528.218 
472.029  527.724 

471.465  527.129 
470.785  526.409 
469.963  525. 54C 
468.971  524.490 
467.775  523.224 
466.331  521.697 
464.592  519.856 
462.497  517.639 
459.976  514.969 

456.945  511.759 
453.307  507.904 

446.946  503.261 
443.729  497.747 
437.502  491.136 
430.069  433.261 
421.296  473.908 
410.909  462.846 
398.700  449.823 
384.439  434.582 
367.906  416.870 
348.915  396.467 
327.348  373.212 
303.189  347.050 
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ELECTRON  CON  CE N T R  A T I  ON  /  S  3  U  AR E  CENTIMETER 
WC  IN  ANGSTROMS 


VC 

N1 

St 

N  3 

N4 

N5 

1.2 

.60455E 

10 

. 14646E 

7 

. 33617E 

3 

. 39057E 

1 

. 3905  7  E 

1.5 

.731 14E 

10 

.  1 8  372  E 

7 

.41 700  E 

3 

. 3905  7E 

1 

. 39057E 

1.8 

.86424E 

10 

. 22  648  E 

7 

.  5  1 9  1 9  E 

3 

. 3905  7E 

1 

.  39057E 

2.1 

. 10694E 

1 1 

. 285S6E 

7 

.  6  5  1 7 1  E 

3 

. 3905  7E 

1 

. 39C57E 

2.6 

. 12933E 

1  1 

. 36031  E 

7 

.  82574E 

3 

•  3905  7E 

1 

. 39057E 

3.1 

.  15641E 

1  1 

.45829E 

7 

.  1  0564  E 

4 

. 39057E 

1 

.35C57E 

3.e 

. 18916E 

11 

. 58947E 

7 

. 13694E 

4 

.43599E 

1 

. 39057E 

4.6 

.  22877E 

1  1 

. 76873E 

7 

. 18038E 

4 

.43599E 

1 

. 3905  7  E 

5.5 

. 27666E 

1 1 

. 10196E 

8 

.2421SE 

4 

• 43599E 

1 

. 39057E 

6.7 

. 33458E 

11 

. 13619E 

8 

. 33308E 

4 

. 49049E 

1 

. 39C57E 

8.1 

.  40461 E 

1  1 

. 19229E 

8 

.  47203E 

4 

. 49049E 

1 

.  39057E 

9.8 

. 48930E 

1 1 

.  27661  E 

8 

.  69428E 

4 

. 53590E 

1 

. 39057E 

u  .e 

. 59 1 66  E 

1 1 

.414891 

8 

. 10698E 

5 

.65  398E 

1 

. 39057E 

14.3 

.71542E 

1 1 

•65594E 

8 

. 17480S 

5 

.  87 1 98E 

1 

. 3505  7  E 

17.3 

.86492E 

1 1 

. 11081E 

9 

. 30735  E 

5 

.  12353E 

2 

. 39057E 

20.5 

. 10453E 

12 

. 20340E 

9 

. 59249E 

5 

.20164E 

2 

. 39057E 

25.3 

. 12626E 

12 

.41 360£ 

.9 

.  12801E 

6 

. 4 1 056E 

2 

. 3905  7  S 

30.6 

. 15224E 

12 

.54926E 

9 

. 31737E 

6 

. 10091E 

3 

. 39057E 

37.1 

. 18280E 

12 

. 24  72  1  £ 

10 

. 9 1 848  E 

6 

. 30474E 

3 

. 39057E 

44.8 

.  2 1 709E 

12 

.  6  9  8 1 9  E 

10 

.-3061  3E 

7 

. 10936E 

4 

.43599E 

54.2 

. 252  3 1  E 

12 

.  18671E 

1 1 

.  10988E 

8 

.43276E 

4 

. 5  3590E 

65.5 

•  286  30E 

12 

.41 400E 

1 1 

.  404  1S>E 

3 

. 17952E 

5 

. 1 1 172E 

79.3 

. 32052E 

12 

.  7568  1  E 

1  1 

.  16034E 

9 

. 82476E 

5 

.41 60  1  E 

95.5 

. 35805  E 

12 

. 12C56E 

12 

. 75174E 

9 

.4fe426E 

6 

.  25124E 

115.5 

.  40C66E 

12 

.  1 748  1  E 

12 

. 4  2766E 

10 

.  34 2 1 4 E 

7 

.  2  1  93 3 E 

140.2 

•  44  4  9 1  E 

12 

. 2  3  354  E 

12 

.  22658E 

1  1 

. 3051 3E 

8 

. 24306E 

169.6 

. 48565  E 

12 

.291U6E 

12 

. 70972  E 

1  1 

.2 8843E 

9 

.29919E 

205.1 

.  5279 1  £ 

12 

. 35214E 

12 

.  14224E 

12 

. 32368E 

10 

.  47660E 

248 . 1 

.57123E 

12 

.41596E 

12 

.  22246E 

12 

. 30535E 

1 1 

.  9  7 1  5  1  E 

300.0 

•  6 1 0  32  E 

12 

. 4  7662  E 

12 

.  302 1 4  E 

12 

.  10880E 

12 

.21  061  E 

Table  23C 


ELECTRON  CONCENTRATION’ /  SQUARE  CENTIMETER 
ViC  IN  ANGSTROMS 


wc 

N  6 

N  7 

N  8 

N  9 

NIC 

1  .2 

. 39057E 

1 

.  39057E 

1 

•39C57E 

L  .39057E 

1 

.  3505  7  £ 

1  .  5 

.  3905  7  E 

1 

.  3905  7£ 

1 

.  390  5  7  E 

1  .  3905  7E 

1 

. 35057E 

1  .8 

.  390  5  7  E 

1 

. 39057E 

1 

.39057E  1 

l  .39057E 

1 

.  39057E 

2 . 1 

. 39C57E 

1 

. 3905  7£ 

1 

.  39C57E  1  . 39Q57E 

1 

.  3  9  0  5  7  E 

2.6 

. 39057E 

1 

.  3905  7  E 

1 

.  3 90 57  L  1  .  39057E 

1 

. 39057E 

3.1 

. 39057E 

1 

.  3905  7  E 

1 

.  390  5  7  E  1  .  39057E 

1 

.  3905  7  0 

3.8 

. 39057  E 

1 

.  3905  7  £ 

1 

.  390 5 7  F  1  .  39057E 

1 

.  3905  7  E 

4  .  fc 

. 39057E 

1 

. 39057E 

1 

. 39057E  ] 

l  . 390  5  7  E 

1 

.  3  9  0  5  7  F, 

5.5 

. 39057E 

1 

. 39057E 

1 

. 390  5  7  E  1 

.39G57E 

1 

. 39057E 

fc  •  7 

. 39057E 

1 

. 39057E 

1 

. 39057E  1 

.39057E 

1 

.  3905  7  E 

3 . 1 

. 39C57E 

1 

.  39057  E 

1 

.  390  5  7  E  1 

.39057E 

1 

.  3  9  0  5  7  E 

9.3 

. 39057E 

1 

. 39057E 

1 

•39C57E  ] 

.39057E 

1 

. 39057E 

11.8 

. 39057E 

1 

. 39057E 

1 

. 39057E  1 

.  39057E 

1 

. 39057E 

14.3 

. 39057E 

1 

. 39057E 

1 

. 39057E  1 

. 39057E 

1 

. 39C57E 

17.3 

.  3  9  0  5  7  E 

1 

.39057E 

1 

. 39057E  1 

.  39057E 

1 

. 39057E 

20.5 

. 39057L 

1 

. 39057E 

1 

.  3905  7  E  1 

.  39057E 

1 

. 39C57E 

25 . 3 

. 39057E 

1 

.39C57E 

1 

.39057E  1 

.  39057E 

1  ■ 

.  .  39057E 

30.6 

.  39057E 

1 

. 39057E 

1 

. 39057E  1 

.  39057E 

1 

. 39057E 

37.1 

.  390 5 7 E 

1 

.  350  5  7  E 

1 

.  3  90  5  7  E  1 

. 39057E 

1 

.  3  9  0  5  7  E 

44.6 

.  39057E 

1 

.  39057E 

1 

. 39057E  1 

.  39057E 

1 

.  3905  7  E 

54.2 

.  39057E 

1 

.  39057E 

1 

.  39C57E  1 

. 39057E 

1 

.  39057E 

6  5.5 

.  39057E 

1 

.  39057E 

1 

.39C57E  1 

. 39057E 

1 

. 39057Z 

79. 3 

.  390  5 7 E 

1 

.  39057E 

1 

•  3  9  0  5  7  E  1 

. 39057E 

1 

.  39C57E 

95.5 

.  390  5  7  E 

1 

.  3905  7  E 

1 

.39057E  1 

. 39057 E 

1 

.  39057E 

115.5 

.  49049  £ 

1 

.  39057E 

1 

•  3  90  5  7  E  1 

.39057E 

1 

.  3905 7 E 

140.2 

.  206 1 9  E 

2 

.  39C57E 

1 

•  3  9  0  5  7  E  1 

. 39057E 

1 

.  3905  7E 

165  .fc 

.  26750E 

3 

.  39C57E 

1 

.  3 50  5  7  E  1 

. 39057E 

1 

.  39057E 

205 . 1 

. 55585E 

4 

.  9fc 2 6  1  E 

1 

.  3  9  0  5  7  E  1 

. 39C57E 

1 

.  3  5  0  5  7  £ 

248 . 1 

.  15781  E 

6 

.22C90E 

3 

. 39C57E  1 

. 39C57E 

1 

.  39057E 

30C  .  C 

. 5 1 809  E 

7 

.  1C2C2K 

5 

.21  164 E  2 

. 39Q57E 

1 

. 39C57E 
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Table  24A 


ENERGY  IN  MILLI-ELf CTRON  VOLTS 
WC  IN  ANGSTROMS 
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ELECTRON  CONCENTRATION /SC U ARE  CENTIMETER 
WC  IN  ANGSTROMS 
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Table  24C 


electron  concentration/sou  are  centimeter 

WC  IN  ANGSTROMS 
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Table  24D 


GkAPh  Of  ENERGY  LEVELS  VS.  WC 


NINS3  K1  s  K  2  *  K3  *  0.013  EL  *  17.0 
DONOR  CONCENTRATION  *  .IE  18/CUBIC  CENTIMETER 
TEMPERATURE  *  4.2DEGREES  KELVIN’ 


ENERGY  IN  M I L L I -E L E C T R 0 N  VOLTS 
WC  IN  ANGSTROMS 


WC 


ENERGY 
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Figure  25 
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1  A  .  A  0  A 

1 1 . 767 

36.200 

60.803 

85.A75 

110.189 

17.3 

1  A  .  8  1  1 

11.621 

35 . 9A  1 

60.A65 

65.07A 

109.732 

20.9 

1 5 . 305 

1  1  .  448 

35.629 

60.059 

8A.59C 

109. 182 

25 . 3 

15.906 

1 1 .2A1 

35.256 

59.571 

8  A  .  0  1  0 

ICS. 52 1 

30.6 

16.636 

10.996 

3  A  .  8  1  1 

58.987 

53.313 

107.727 

37.  1 

17.531 

10, 70d 

3A . 279 

58.288 

82. A  78 

1  C  6 . 774 

44  .  3 

18.622 

10.369 

33.6A8 

5  7  .  A  5  A 

81.479 

1  0 5.637 

5A  .  2 

19.955 

9.975 

32 .900 

56. A62 

80.238 

1 0- . 269 

65 . 5 

2 1 .589 

9.519 

32.019 

55.285 

78.871 

1  ;>2.  t>4  4 

79 . 3 

23.59A 

6.997 

30.985 

53.396 

77.191 

U.  0  .  7  1  3 

95 .5 

26.061 

a  •  A 06 

29.7 82 

52 .26A 

7  5.2  0 9 

••'.428 

115.5 

28.078 

7.7*9 

26 . 392 

50.359 

7  2. 8  8  > 

-..736 

1 A  0 . 2 

29.627 

7.029 

26.804 

A8 . 1 52 

70.  ]  >■  • 

•  7 . 5  6  1 

165.6 

31  .2A9 

6 . 2  5  6 

2 5.010 

A  5 . 6  2  0 

O  7  .  C  .•  * 

'5^.912 

205.1 

33.119 

5.45A 

23.015 

A  2  •  7*8 

<.'5.4  i 

“4.674 

2  A  8  .  1 

35.578 

A  ,  6  A  1 

20.837 

39.537 

5  «.  • 

<'<.846 

300  .C 

37.668 

3 . 8  A  7 

18.510 

36.006 

74.3  ?(• 
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ENERGY  IN  M I LL I -E LEC T RON  VOLTS 
ViC  IN  ANGSTROMS 


MC 

E  C  (  6  1 

EC  C  7 ) 

EC  (  8  ) 

EC  (  9  ) 

EC( 10) 

■ 

1.2 

137.166 

162.125 

187.085 

212.047 

237.009 

H 

1.5 

137. 122 

162.078 

187.034 

21  1 .992 

236.952 

:/ 

1.8 

137.070 

162.020 

186.973 

211  .927 

236.882 

2.1 

1 37.006 

161.951 

1  86.899 

211.848 

236.799 

2.6 

136.929 

161 .868 

186.609 

21  1 .752 

236.698 

k-:' 

3.1 

136.836 

161 . 767 

186.700 

211.637 

236.575 

]| 

3.8 

136.724 

161 .644 

186.569 

211 .497 

236.428 

4.6 

136.588 

161.497 

186.410 

211. 328 

236.249 

5 .  S 

136.424 

161.319 

186.219 

21  1  . 124 

236.033 

► 

6.7 

136.226 

161.103 

195.987 

210.878 

235.773 

B.l 

135.987 

160.843 

1 85 . 708 

210.580 

235.458 

9.8 

135.699 

160.529 

195.370 

210.220 

235.078 

S 

1 1.8 

135.351 

160.150 

184.963 

209.786 

234.618 

14.3 

134.931 

159.693 

164.471 

209.263 

234.064 

■  / 

17.3 

134.425 

159.142 

163.679 

208.631 

233.396 

*  '«■ 

20.5 

133.815 

158. 47d 

163. 165 

207.870 

232.591 

•v 

25.3 

133.082 

157.679 

162.305 

206.953 

231 .620 

k  «* 

30.6 

132.200 

156.718 

181.270 

205.849 

230.452 

I 

37.1 

131.142 

155.564 

180. C27 

204.523 

229.046 

44.8 

129.874 

154.179 

1 70. 534 

202.930 

227.359 

‘I* 

54.2 

128.356 

152.521 

176.746 

201 .020 

225.334 

65.5 

126.545 

150. 54C 

1 74.608 

198.735 

222.910 

,-*■ 

79.3 

124.390 

148.179 

172. C57 

196.006 

220.014 

95.5 

121.833 

145.375 

169.023 

192.757 

216.562 

1 

115.5 

118.813 

142.05b 

165.427 

188.901 

212.462 

140.2 

115.264 

138.146 

161.182 

184. 344 

207.609 

169.6 

111.119 

1  33.566 

1  56.200 

1 78.984 

201.893 

205 . 1 

106.315 

128.240 

1  50. 389 

172.718 

195.198 

r.  . 

248.1 

ICO. 799 

122.097 

143.604 

165.447 

187.411 

u 

J* 

300. C 

94.537 

115.086 

1 35.956 

157.086 

178.431 
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ELECTRON  CON CEN TR ATI  ON / S Q U AR E  CENTIMETER 
KC  IN  ANGSTROMS 


HC 

N  1 

N  2 

N  3 

N4 

N5 

1.2 

.  12094E 

10 

.21 3C4E 

0 

.  2 1 304  £ 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

1.5 

. 14627E 

10 

.21 3C4E 

0 

. 2 1 304  E 

0 

. OOOOOE 

0 

. CCOOO  E 

0 

1.8 

. 17689  E 

10 

.21 304E 

0 

. 21 304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

2.1 

.21394E 

10 

.21 304  E 

0 

.  2 1 304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

2.6 

.  25873E 

10 

.21  304  2 

0 

.21 304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

3.1 

. 31 291 E 

10 

. 21 304E 

0 

. 2 1 304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

3.8 

.  37044  E 

10 

. 2 1 304  E 

0 

.21 304 E 

0 

.OOOOOE 

0 

. COOOCE 

0 

A. 6 

. 45768E 

10 

. 21 304E 

0 

.21304? 

0 

.OOOOOE 

0 

. OOOOOE 

0 

5.5 

. 55  352E 

10 

. 2 1 304  E 

0 

. 21 304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

6.7 

.66943E 

10 

.21 304E 

0 

.21  304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

8. 1 

•  809b  1  E 

10 

.21 304E 

0 

.21304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

9.8 

. 979 1 5  E 

10 

.21 304  E 

0 

.21 304E 

0 

. OOOOOE 

0 

.OOOOOE 

0 

l  1 .8 

. 11842E 

11 

.21304E 

0 

.21304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

14.  J 

. 14322E 

1 1 

.21304E 

0 

.21304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

17.3 

.  1 7  32  1  E 

1 1 

.21304E 

0 

.21 304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

20.5 

.20947E 

1 1 

.21 304E 

0 

.21  304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

25.3 

. 25  3  34 £ 

1 1 

.21 304  E 

0 

.  2 1 304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

30.6 

•  306  39  E 

1 1 

.21 304  E 

0 

.21 304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

37.1 

. 37055E 

1 1 

.21 304E 

0 

. 21 304E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

44.8 

.44814k, 

1 1 

.21 304 E 

0 

.  2 1  304  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

54.2 

.54198E 

1 1 

.21  304  E 

0 

. 2 1 304  E 

0 

.21 304E 

0 

.  ccooot 

0 

65.5 

.65547E 

1 1 

•  21  304  E 

0 

. 21 304E 

0 

•21304E 

0 

.OOOOOE 

0 

79.3 

.79273E 

11 

.2 S436E 

1 

.21304E 

0 

.21304E 

0 

.OOOOOE 

0 

95.5 

.95873E 

ll 

.  fc  7 08  7 E 

5 

.21  304E 

0 

.21  304E 

0 

. CCOOO  E 

0 

115.5 

•  1 1 366  E 

12 

.  22e89k; 

10 

.  2  1  304  E 

0 

.21 304E 

0 

.  OCCCOE 

0 

140.2 

.  12381E 

12 

.  lo*2  1  E 

1 1 

.21 304E 

0 

.21304E 

0 

. CCOCCE 

0 

169.6 

.  13571E 

12 

.  3  3  :  t*  0  i 

1 1 

.  21  304E 

0 

.21304? 

0 

.  21  304E 

0 

205 . 1 

.  15024E 

12 

.  54  r  7  1  i 

1 1 

•  2  1  3  04  E 

0 

.213041 

0 

.21  304E 

0 

248.1 

. 1680CE 

12 

.fcCCbJr. 

!  1 

.  34  780E 

5 

.21  3041 

0 

.21 304E 

0 

300.0 

. 18475E 

12 

.10  512:. 

1  2 

.  10125P 

1 1 

.21 3C*E 

0 

.21 304E 

0 
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ELECTROS  CONCENTRATION/SQUARE  CENTIMETER 
WC  IS  ANGSTROMS 


V  c 

N6 

N  7 

!!  8 

N9 

N  1  0 

1.2 

.  OOCCCE 

0 

.COCOOE 

0 

. COCOOE 

0 

. OOOOOE 

0 

.OOOOOE 

0 

1.5 

•  COCCOE 

0 

.COOCOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.  COOOOE 

0 

l  .6 

.  COCCC  E 

0 

•OOOOOE 

0 

.  COOOOE 

C 

.OOOOOE 

0 

.  OCOOOE 

0 

2.1 

.COOCOE 

c 

.COCOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

2.6 

. 00000  E 

0 

.OOCCOE 

0 

. OOOOOE 

0 

.000005 

0 

.OOCOGL 

0 

3.1 

.  OOOOC E 

0 

.OOOOOE 

0 

.  OOCCOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

3.C 

.  COCCC  E 

0 

.COOOOE 

c 

.COOCOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

4.6 

.  COCOO  E 

0 

.COOOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

5.5 

.  COCOOE 

0 

.COOOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

6.7 

.  COOOOE 

0 

.OOOOOE 

c 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

8.1 

.COCOCE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

9.8 

.COOOOE 

0 

. CCCOCE 

0 

.OOOOOE 

0 

.000005 

0 

.OOOOOE 

0 

1 1  .a 

. 00000  E 

0 

. OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

14.3 

.COOOOE 

0 

.COCOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

17.3 

.  COCCC E 

c 

.COCOCE 

0 

. OOOOOE 

0 

.OOOOOE 

0 

.CCOOOE 

0 

20.5 

.COOOOE 

0 

.  CCCCOE 

0 

.OOCCOE 

0 

.OOOOOE 

0 

.OCOOOE 

0 

25.3 

.  00000  E 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

30.6 

.COOOOE 

0 

.OOCOCE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

37.1 

.  COCCCE 

c 

.COCOOE 

0 

.OOOOOE 

0 

. OOOOOE 

0 

.OOOOOE 

0 

44.6 

.COCCOE 

0 

.COCOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

54.2 

.COOOOE 

0 

.COOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

65.5 

. OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

.000005 

0 

79.3 

.COCCOE 

0 

.COUCOE 

0 

.  OCCOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

95.5 

.  COOOOE 

0 

.COOOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

115.5 

.OOOOOE 

r\ 

.COOOOE 

0 

.  OOOOOE 

0 

.OOOOOE 

0 

.OOOOOE 

0 

140.2 

.COCOCE 

0 

.  CCCCOt 

0 

.OOOOOE 

0 

.OOOOOE 

0 

. OCOOOE 

0 

165.6 

. COCCCE 

0 

.  C  0  C  0  C  t 

0 

.  OCOOOE 

0 

. OOOOOE 

0 

.OCCOOE 

0 

205 . 1 

.COOOOE 

c 

.CCOOOE 

0 

.COCCOE 

0 

.OOOOOE 

0 

.COCOOL 

0 

243. 1 

. COOOOE 

0 

.COOOOE 

C 

.COCOOE 

0 

.000005 

0 

.  OOOOOE 

0 

30C.C 

.21  304  E 

c 

.COCCCE 

c 

.COOOOE 

0 

.COOOOE 

0 

. OCCOOE 

0 
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GRAPH  OF  ENERGY  LEVELS  VS.  WC 


NINAS  K1  «  K2  «  K3  «  0.024  EL  >  14.5 

DONOR  CONCENTRATION  «  .5E  19/CUBIC  CENTIMETER 
TEMPERATURE  *  77.0DEGREES  KELVIN 


ENERGY  IN  M I L L I -E L ECT RON  VOLTS 
WC  IN  ANGSTROMS 
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Figure  26 
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1-  - 

- -EG  Cl) 

EC  (.2) 

EC(3) 

EC  (4) 

*  EC  (5) 

1.2 

71.853 

69.241 

209.151 

349.321 

489.533 

629.940 

1.5 

73.015 

69.006 

208.741 

348.731 

488.971 

629.227 

1 .6 

75.5CS 

63.-724 

208.247  - 

348.131 

453.213 

628. 36 T 

2.1 

77.571 
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207.651 

347.373 

487.293 

627.328 

2.6 

79.855 

67.974 

206.933 

346 . 4t - 

486.193 

626.074 

3.1 

82.425 

67.482 

206.067 

345.32^ 

494.860 

624.560 

3.e 

85.369 

66.892 

205.025 

343.971 

493.254 

622.734 

4.6 

88.796 

66.186 

203.771 

342.341 

481.317 

620.533 

5.5 

92.843 

65.341 

202.266 

340.331 

478.966 

617.882 

6.7 

97.678 

64.335 

200.460 

338.02*. 

476.162 

614.691 

6.1 

103.501 

63.1 39 

198.298 

335.136 

472.613 

610.853 

9.8 

110.551 

61.723 

195.715 

331.313 

466.771 

606.245 

11.8 

119.111 

60.054 

192.637 

327.757 

463.928 

600.718 

14.3 

129.522 

58.098 

1 88.980 

322.923 

458.140 

594.102 

17.3 

142. 192 

55.822 

184.653 

317.176 

451.237 

566.200 

20.9 

157.432 

53.194 

179.556 

310.363 

443.031 

576.785 

25.3 

172.474 

50.191 

173.587 

302.332 

433.311 

565.606 

30.6 

182.850 

46.804 

166.645 

292.902 

421.849 

552.384 

37.1 

193.222 

43.039 

158.640 

281 .907 

408.407 

536.818 

44.8 

205.967 

38.932 

149.505 

269.169 

392.746 

518.601 

54.2 

222.008 

34.551 

139.214 

254.620 

374.650 

497.434 

65.5 

239.650 

30.002 

127.798 

238.129 

353.947 

473.051 

79.3 

251.946 

25 .426 

115.374 

219.733 

330.549 

445.264 

95.9 

266.946 

20.987 

102.159 

199.572 

304.496 

414.007 

115.9 

283.951 

16.652 

88.481 

177.947 

276. 0C9 

379.404 

140.2 

297.041 

13.164 

74.773 

155.341 

245.536 

341.831 

169.6 

312.873 

10.017 

61.532 

1 32.422 

213.786 

301.976 

205.1 

326.366 

7.445 

49.257 

109.991 

181.719 

260.863 

248.1 

339.178 

5.423 

38.362 

88.891 

150.469 

219.819 

300.0 

351.669 

3.885 

29. 112 

69.879 

121 .217 

180.347 
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ENERGY  IN  M I L LI - E LECT R ON  VOLTS 
NC  IN  ANGSTROMS 


NC 

EC  ( 6 ) 

EC<  71 

1  .2 

770.324 

910.739 

1.5 

769.536 

909.882 

1.8 

768.584 

908.847 

2.1 

767.434 

907.596 

2.6 

766.046 

906.086 

3.1 

764.370 

904.263 

3.6 

762.349 

902.063 

4.6 

759.911 

899.409 

5.5 

756.974 

896.211 

6.7 

753.437 

892.357 

8.1 

749.181 

887.720 

9.8 

744.066 

882.143 

11.8 

737.928 

875.446 

14.3 

730.572 

867.415 

17.3 

721.775 

657.803 

20.9 

71 1.281 

846.322 

25.3 

698.796 

832.645 

30.6 

683.997 

816.407 

37.1 

666.530 

797.203 

44. e 

646.023 

774.600 

54.2 

622.098 

743.154 

65.5 

594.407 

717.431 

79.3 

562.662 

682.054 

95.9 

526.695 

641 . 75 2 

115.9 

486.525 

596.439 

140.2 

442.438 

54o.304 

169.6 

395.069 

491.905 

205.1 

345.450 

434.250 

248.1 

295.021 

374.836 

300.0 

245.530 

315.590 

E  C  (  8  1 

EC  ( 9  ) 

EC ( 10) 

1051.179 

1191.639 

1332.115 

1050.258 

1 190.658 

1331.078 

1049.146 

1 189.473 

1329.825 

1047.801 

1 188.042 

1 328.311 

1046.178 

1186.313 

1 326.483 

1044.218 

1 184.225 

1324.274 

1041.853 

1181.705 

1321.609 

1039.000 

1 178.665 

1318.392 

1035.559 

1174.999 

1314.513 

1031.414 

1 1 70.580 

1 309.836 

1026.423 

1165.258 

1304.202 

1020.419 

1158.854 

1297.422 

1013.205 

1151.157 

1289.268 

1004.549 

1141.916 

1279.477 

994.181 

1130.841 

1267.735 

981 . 786 

1 117.592 

1253.681 

967.006 

1 101.780 

1236.895 

949.435 

1082.961 

1216.900 

928.621 

1060.641 

1193.159 

904.077 

1034.279 

1165.082 

675.291 

10C3.302 

1132.036 

841.755 

967.128 

1093.372 

803.001 

925.206 

1048.457 

758.662 

677.074 

996.737 

708.548 

822.440 

937.819 

652.744 

761.283 

871.579 

591.720 

693.979 

798.291 

526.436 

621 .422 

718.773 

458.409 

545.119 

634.501 

389.689 

467.206 

547.663 

Table  26B 


ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
Vi  C  IN  ANGSTROMS 


NC 

N 1 

N  2 

N  3 

N4 

S5 

1.2 

.60470E 

1 1 

• 74789E 

2 

. 72106E 

1 

.72 1 06E 

1 

. 72 1 06  E 

1.5 

. 731 33E 

1 1 

. 10195E 

3 

. 72 1 06  E 

1 

.72106E 

1 

.72106E 

i  .e 

.38447E 

11 

. 14253E 

3 

. 72106E 

1 

.721 06E 

1 

.72106E 

2.1 

. 10697E 

12 

. 20944E 

3 

. 72106E 

1 

.72106E 

1 

.72106E 

2.6 

. 12937E 

12 

. 32  565  E 

3 

. 72 1 06  E 

1 

•  72 1 06E 

1 

.72106E 

3.1 

. 15646E 

12 

.54146E 

3 

. 72 1 06  E 

1 

.72106E 

1 

.72106E 

3.8 

. 18922E 

12 

. 98064E 

3 

.  72 1 06  E 

1 

.72106E 

1 

. 72106E 

4.6 

. 22884  £ 

12 

. 197842 

4 

. 72106E 

1 

. 72 1 06E 

1 

•  72 1 06E 

5.5 

• 27676E 

12 

.45603E 

4 

. 72106E 

1 

.72 106E 

1 

.72106E 

6.7 

. 33472E 

12 

. 12399E 

5 

.  72 1 06  E 

1 

.721 06E 

1 

. 72106E 

8.1 

•  4048  1  E 

12 

.41 30faE 

5 

. 72 1 06  E 

1 

. 72106E 

1 

.72 1 06  E 

9.8 

.  48957E 

12 

. 17648E 

6 

. 72106E 

1 

.72106E 

1 

.72106S 

11.8 

•  59209E 

12 

.  10202E 

7 

. 72106E 

1 

.72106E 

1 

. 72106E 

14.3 

.  7 1 607 E 

12 

. 85068E 

7 

. 72106E 

1 

.72 1 06E 

1 

. 72106E 

17.3 

•  86592  E 

12 

. 1 1024E 

9 

. 72 1 06  E 

1 

. 72 1 06E 

1 

. 72106E 

20.5 

.  10450E 

13 

.23261E 

10 

. 13918E 

2 

.72106E 

1 

•  72 106E 

25.3 

. 12259E 

13 

•40747E 

11 

.  2  1  6 1  5  E 

3 

.72106E 

1 

. 72 106E 

30.6 

. 13639E 

13 

.  16601  E 

12 

.414  79  E 

4 

. 72 1 06E 

1 

. 72106E 

1 

37.1 

. 15057E 

13 

.34707E 

12 

. 10379E 

6 

.721 06E 

1 

. 72106E 

1 

4  4.8 

. 16746E 

13 

•  56608E 

12 

. 482  34  E 

7 

.72106E 

1 

. 72106E 

1 

54.2 

. 18794E 

13 

•  8  3006E 

12 

.48527E 

9 

. 13918E 

2 

.72106E 

1 

65.5 

.  2 1  0 1  8  E 

1  3 

.  1  1  2 1 4  £ 

13 

.54156E 

11 

.2191 3E 

4 

. 721062 

1 

79.3 

•  22  7  1 OE 

13 

. 1 3692E 

13 

. 32347E 

12 

. 4  74  5  OE 

6 

.72 1 06E 

1 

95.9 

• 24659E 

13 

.  16521E 

1  3 

.67547E 

12 

.  2  309 1 E 

9 

• 22806S 

2 

115.9 

. 26778E 

13 

.  19597E 

13 

.  1  0628  E 

13 

.97170E 

1 1 

. 37422  E 

5 

140.2 

•  28460E 

13 

.  22284E 

13 

.  1 42  06  E 

1  3 

.51639E 

12 

.  77609E 

8 

169.6 

. 30363E 

13 

.  25  156E 

1  3 

.  1  8051  E 

1  3 

. 99340E 

12 

.  12101E 

12 

205.1 

.  31974E 

13 

. 2  7782  E 

1  3 

. 21693E 

1  3 

.  14502E 

1  3 

.  65670E 

12 

248.1 

.  33461  E 

1  3 

.  30  158E 

1  3 

.  2  5093  E 

13 

. 18919E 

13 

. 1 1966E 

13 

300. C 

.  34867 E 

1  3 

.  32  338E 

13 

.28251E 

1  3 

.23104E 

1  3 

.  17176E 

13 
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ELECTROS  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N6 

N  7 

N  8 

N9 

S10 

1.2 

.721 06E 

1 

.72106E 

1 

.72  106E 

1 

.72 1 06E 

1 

.00000  £ 

0 

1.5 

.72106E 

1 

. 72 1 06E 

1 

.72106E 

1 

.72106E 

1 

•  OCOOOE 

0 

1  .6 

•  72 1 06E 

1 

. 72 106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. 00000  E 

0 

2.1 

.721C6E 

1 

.72106E 

1 

. 72 1 06E 

1 

.721 06E 

1 

.  000002 

0 

2.6 

.72106E 

1 

. 72 1 06E 

1 

.72106E 

1 

.721Q6E 

1 

.  OOOOOE 

0 

3.1 

. 72 1 06  E 

1 

.721 06E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. OOOOOE 

0 

3.6 

.72106E 

1 

.72106E 

1 

. 72106E 

1 

.72106E 

1 

.OOOOOE 

0 

4.6 

. 72106E 

1 

•72106E 

1 

. 72106E 

1 

.72106E 

1 

.OOOOOE 

0 

5.5 

• 72106E 

1 

.72106E 

1 

.  7  2  1 0  6  E 

1 

. 72 1 06E 

1 

.OOOOOE 

0 

6.7 

. 72 1 C6E 

1 

.72106E 

1 

. 72106E 

1 

.72106E 

1 

.OOOOOE 

0 

8.1 

.72106E 

1 

. 72 1 06£ 

1 

. 72106E 

1 

.72106E 

1 

.OOOOOE 

0 

9.8 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.721 06E 

1 

.OOOOOE 

0 

11.8 

.721 06E 

1 

.72106E 

1 

• 72106E 

1 

.72106E 

1 

.OOOOOE 

0 

14.3 

. 72106E 

1 

.72106E 

1 

•  72 1 06  E 

1 

.72106E 

1 

.OOOOOE 

0 

17.3 

.72106E 

1 

•72 106E 

1 

• 72106E 

1 

.72106E 

1 

.72106E 

1 

20.9 

• 72106E 

1 

•  72 106E 

1 

. 72106E 

1 

. 72 1 06E 

1 

.72106E 

1 

25.3 

•  72 1 06E 

1 

.72106E 

1 

. 72106E 

1 

.721 06E 

1 

.72106E 

1 

30.6 

.72106E 

1 

.72106E 

1 

. 72106E 

1 

.72106E 

l 

•  72 1 06E 

1 

37.1 

. 72 106E 

1 

.72106E 

1 

. 72106E 

1 

.72 1 06E 

1 

.72106E 

1 

44.8 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.72 106E 

1 

54.2 

.72106E 

1 

.72106E 

1 

.721 06E 

1 

.72106E 

1 

.72106E 

1 

65.5 

.72106E 

1 

.72106E 

1 

.721 06E 

1 

.721 06E 

1 

.72106E 

1 

79.3 

. 72 106E 

1 

.72106E 

1 

.72106E 

1 

. 72 1 06E 

1 

.72106E 

1 

95.9 

. 72106E 

1 

.721 06E 

1 

. 72 106E 

1 

. 72 1 06E 

1 

.72 106E 

1 

115.9 

. 72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

140.2 

.  27333E 

2 

. 72 106E 

1 

. 72106E 

1 

.721 06E 

1 

. 72106E 

1 

169.6 

•  276 10E 

6 

.72106E 

1 

•  72 1 06  E 

1 

.72 1 06E 

1 

.721062 

1 

205.1 

. 36417E 

10 

. 57495  E 

4 

.72106E 

1 

.72 1 06E 

1 

.72106E 

1 

248.1 

. 44 2 78 E 

12 

. 30695  E 

9 

. 10454E 

4 

.72 1 06E 

1 

. 72106E 

1 

300. C 

. 1064 1  £ 

13 

. 36201  E 

12 

.  2  1  5  1  5  E 

9 

. 18187E 

4 

. 72106E 

1 
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GRAPH  OF  ENERGY  LEVELS  VS.  WC 


NINAS  K1  *  K2  -  K3  *  0.024  EL  *  14.5 

DONOR  CONCENTRATION  «  .IE  19/CUBIC  CENTIMETER 
TEMPERATURE  «  77 .  OUEGREES  KELVIN 


ENERGY  IN  M I L L I -E LEC T RON  VOLTS 
WC  IN  ANGSTROMS 
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Figure  27 
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Ef 

—  kw  — 
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- 

EC  14) 

EC  (5) 

1.2 

20 .A  38 

31.132 

93.826 

156.597 

2 1 9. AOO 

282.222 

1.5 

21.759 

31.062 

93.703 

156. A38 

219.212 

282.009 
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23.09A 

30.976 

93.55A 

156. 2A6 
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281.751 
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2A.AA6 
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93.375 

156. 01A 

218.710 

281 .A39 
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25.820 

30.750 

93.159 
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218.378 

281.063 

3.1 

27.222 

30.601 
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30. A 22 

92.58A 

15A.989 

217. A9A 

280.059 

A. 6 

30. 1A0 

30.207 

92.205 

15A.A97 

216.911 

279.397 

5.5 

31.681 

29.9A8 

91 . 7A9 

153.905 

216.208 

273.598 

6.7 

33.298 

29.639 

91 . 200 

153.191 

215.361 

277.635 

a.  1 

35.015 

29. 269 

90.5A1 

152.333 

21A.3A1 

276. A75 

9.8 
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28.828 
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275.078 

11.8 
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28.30A 

83.803 

150.063 
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207. 7A7 
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20.9 
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26.091 

8A.719 

1AA.687 

205.21 1 

266.062 

25.3 

50.162 

25.090 
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1 A  2 . 1 68 

202.187 

262.600 

30.6 

5A. 302 

23.93A 

80.58A 

1 39.181 

198.589 

258.  A74. 

37.1 

59.  166 

22.611 

77.962 

135.656 

19A. 326 

253.573 

A  A  ,  8 

6  A  .  5  A  A 

21.116 

7A.910 

131.515 

189.296 

2A7.772 

5A.2 

69.700 

19.A52 

71.388 

126.683 

183.393 

2AC.9A0 

65.5 

7A. 168 

17.631 

67.362 

121.088 

176.510 

232.938 

79.3 

78.A7A 

15.68A 

62.820 

1  1A.671 

i  68 . 5 A  8 

223.632 

95.5 

83.371 

13.656 

57.771 

107.396 

159. A28 

212.900 

115.5 

89.100 

1 1.607 

52.26A 

99.266 

1A9. 105 

200.653 

1  AO  .  2 

9A  .  AA5 

9.61  1 

A6.388 

90.337 

137.568 

186. 85A 

169.6 

99.128 

7. 7A2 

AO.  206 

80.732 

12A.967 

171 .5A7 

205 . 1 

1 OA . A  7  3 

6.067 

3  A  .  1 A  6 

70.660 

1  1  1  » A  2  8 

15A.885 

2A8.1 

109.202 
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60 . A  09 
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3 .  A  50 
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ENERGY  IN  M I L L I -E L EC T RO N  VOLTS 
KC  IN  ANGSTROMS 


wc 

EC  (  6  ) 

EC  (  7  ) 

1.2 

345.057 

407.902 

1.5 

344.821 

407.645 

1 .6 

344.536 

407.335 

2.1 

344.191 

406.960 

2.6 

343.775 

406.507 

3.1 

343.272 

405.960 

3.e 

342.664 

405.299 

4.6 

341.931 

404 .501 

5.5 

341.047 

403.539 

6.7 

339.980 

402.378 

8 . 1 

338.695 

400.978 

9.e 

337.146 

399.292 

11.8 

335.284 

397. 262 

14.3 

333.044 

394.820 

17.3 

330.357 

391 .888 

20 .  S 

327.135 

388. 372 

25.3 

323.282 

38m. 161 

30.6 

318.683 

379.131 

37.1 

313.211 

373.137 

44.8 

306.721 

366.017 

54.2 

299.056 

357.593 

65.5 

290. C52 

347.672 

79.3 

279.539 

336.054 

95.9 

267.358 

322. 547 

115.9 

253.377 

306.975 

140.2 

237.513 

289.21 1 

169.6 

219.763 

269 . 206 

205 . 1 

200.239 

247.026 

248.1 

179.205 

222.901 

30C  . C 

157. 1C3 

197.256 

EC  (  8  ) 

E  C  (  9  ) 

E  C (  10) 

470.754 

533.612 

596.474 

470.479 

533.318 

596. 164 

470.145 

532.963 

595.788 

469.742 

532.534 

595.335 

469.255 

532.016 

594.787 

468.667 

531 . 389 

594.124 

467.957 

530. b33 

593.324 

467.099 

529.719 

592.358 

466. C64 

528.617 

591.192 

464.816 

527.287 

569.784 

463.310 

525.682 

588.087 

461.496 

523.748 

586.040 

459. 31  1 

521.419 

583.575 

456.663 

518.616 

560.607 

453.525 

515.246 

577.037 

449.735 

511.200 

572.751 

445. 194 

506.350 

567.609 

439.764 

500.547 

561.453 

433.287 

493.618 

554.098 

425.584 

485.369 

545.335 

416.456 

475.582 

534.926 

405.685 

464.015 

522.609 

393.044 

450.415 

508. 104 

378.304 

434.521 

491 . 120 

361 .254 

416.084 

471.372 

341 . 722 

394.890 

448.607 

319.611 

370.798 

422 .638 

294.943 

343.783 

393.393 

267.907 

313.987 

360.970 

238.903 

281.793 

325.705 
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ELECTRON  CON CEN T R A T 10 N / S G U ARE  CENTIMETER 
WC  IN  ANGSTROMS 


«C 

til 

N  2 

N  3 

N4 

N  5 

1.2 

. 12093E 

1 1 

. 10417E 

7 

.885  39E 

2 

. 72 1 06E 

1 

•72106E 

1 

1 .5 

. 14625E 

1 1 

. 12951 E 

7 

. 10766E 

3 

.72106E 

1 

.72 106E 

1 

1 .8 

.  1 7688  E 

1  1 

. 16196E 

7 

.  1 34  99  E 

3 

.72106E 

1 

.72 106  E 

1 

2.1 

.21 392  E 

1 1 

. 20402  E 

7 

. 16886E 

3 

. 72 1 06E 

1 

.72 1 06  E 

1 

2.6 

•  2587 1  L 

1 1 

. 25929E 

7 

.  2 1 4 14  E 

3 

.721 06E 

1 

. 72106E 

1 

3.1 

.  3 1  288E 

1  1 

.33314E 

7 

. 2  76 1 8  E 

3 

. 72 106E 

1 

. 72 106E 

1 

3.8 

. 37839E 

11 

.43380E 

7 

.  36321  F 

3 

.72106E 

1 

. 72 106E 

1 

4.6 

. 45763E 

1 1 

. 57428  E 

7 

.4861 3E 

3 

.72106E 

1 

. 72 1 OfeE 

1 

5.5 

. 55  345  E 

1 1 

. 77598E 

7 

.  66807E 

3 

.72106E 

1 

.  7 2  1 06 E 

1 

6.7 

. 669  33E 

1 1 

.  1  0  75  5  E 

8 

•  94677  E 

3 

. 72 1 06E 

1 

.72 106E 

1 

8.1 

. 80946E 

1 1 

. 15388E 

8 

.  1 3920  E 

4 

•72106E 

1 

. 72 1 06  £ 

1 

9.e 

.  97892E 

1  1 

• 22907E 

8 

•  2 1 44  7  E 

4 

.72106E 

1 

. 72 1 06E 

1 

11.8 

. 11838E 

12 

. 35844E 

8 

.  35025  £ 

4 

. 72 1 06E 

1 

.72106E 

1 

14 . 3 

. 14316E 

12 

.  5  9  7  2  0  E 

8 

.  6  1  50 1  E 

4 

. 80490E 

1 

. 72 1 06  E 

1 

17.3 

. 173 10E 

12 

. 10767E 

9 

. 1 1820E 

5 

.80490E 

1 

. 72 106E 

1 

20.9 

• 20926E 

12 

.21420E 

9 

.25432E 

5 

.98936E 

1 

. 72 106E 

1 

25.3 

• 252S6E 

12 

•  4  8  1  8  1  E 

9 

.6291 2  E 

5 

. 14924E 

2 

. 72 1 06  E 

1 

30.6 

. 30514E 

12 

. 12528E 

10 

.  18422E 

6 

.31358E 

2 

.72 1 06  E 

1 

37.1 

. 36675E 

12 

.  37968  E 

10 

. 65258E 

6 

.  10095E 

3 

.  72  1 06  E 

1 

44.8 

.43549E 

12 

.  12651E 

11 

.27410E 

7 

.45930E 

3 

. 72 1 06  E 

1 

54.2 

. 50380E 

12 

. 38170E 

1 1 

.  12354E 

8 

. 2  399 1  E 

4 

. 72 106E 

1 

65.5 

. 56682E 

12 

. 88598L 

1 1 

.  56302E 

8 

.  13248E 

5 

• 98936E 

1 

79.3 

.  6295  1  E 

12 

.  1 62  94  £ 

12 

. 28307E 

9 

.841 80E 

5 

. 28  50  7  E 

2 

95.9 

•  69894  E 

12 

.25604E 

12 

.  1 7540  E 

10 

. 6965  7E 

6 

»  7 2  68 8  E 

3 

115.9 

•  7769 1  E 

12 

. 3695  7  E 

12 

.  1  300  3  E 

1  1 

. 78  34  1  E 

7 

.  j3100E 

4 

140.2 

.  8505  1  E 

12 

.48 185E 

12 

. 698  30  E 

1  1 

. 994  7  1  E 

8 

.  592  1  0 E 

5 

169.6 

•  9  1 620E 

12 

•  58994E 

12 

.  1  8846  E 

12 

.  1  3386E 

10 

.  12056E 

7 

205.1 

. 98658E 

12 

.  70507E 

12 

.  33940E 

12 

.  19979E 

1  1 

.  33266E 

8 

248.1 

.  104  84  E 

13 

.  8  1  22  1  E 

12 

.  48922  E 

12 

.  12976E 

12 

. 97  5  32  E 

9 

300. C 

.  11081E 

13 

.91 570E 

12 

. 63806E 

12 

.31  1 90E 

12 

.  26 1 7  7 E 

1  1 

Table  27C 


ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N6 

N  7 

N  8 

N9 

N  1 0 

1.2 

. 72106E 

1 

.721 06E 

1 

. 72 1 06  E 

1 

.72106E 

1 

.72106E 

1.5 

. 72 1 06  E 

1 

.72106E 

1 

. 72106E 

1 

.72106E 

1 

.72106K 

1.8 

.72106E 

1 

.  72  106£ 

1 

. 72 1 06  E 

1 

.72106E 

1 

.72106E 

2.1 

. 72 1 06  E 

1 

. 72 106E 

1 

. 72106E 

1 

.72106E 

1 

. 721065 

2.6 

.72106E 

1 

.72106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. 72106E 

3.1 

. 72106E 

1 

. 72 1 06E 

1 

. 72106E 

1 

.72106E 

1 

. 721C6E 

3.8 

.72106E 

1 

. 72 106E 

1 

.  72 1 06  E 

1 

.72106E 

1 

. 72 106E 

4.6 

.721 06  E 

1 

.72106E 

1 

.72106F 

1 

.721 06E  ■ 

1 

.72106E 

5.5 

.72106E 

1 

. 72 1 06  E 

1 

. 72 1 06  E 

1 

.72106E 

1 

.72106E 

6.7 

. 72106E 

1 

.72106E 

1 

.72106F 

1 

.721 06E 

1 

.72106E 

8.1 

. 72106E 

1 

.72106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. 72 1 06E 

9.8 

.  7  2 1 06  E 

1 

.72 106 E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 1.8 

. 72 1 06  E 

1 

.72 106E 

1 

. 72106F 

1 

.72106E 

1 

.72106E 

14.3 

. 72106E 

1 

.72106E 

1 

.72 106E 

1 

.72106E 

1 

.72106E 

17.3 

. 72106E 

1 

.72106E 

1 

.721 06E 

1 

.72 106E 

1 

. 72 1 06  L 

20.9 

. 72 1 06E 

1 

.72106E 

1 

.72 106E 

1 

.72106E 

1 

. 72 106E 

25 . 3 

. 72 1 06E 

1 

.72106E 

1 

.  72106E 

1 

.72106E 

1 

.721 06E 

30.6 

.72106E 

1 

.721 06E 

1 

. 72106E 

1 

.72! 06E 

1 

.721 06E 

37.1 

. 72106E 

1 

.72106E 

1 

.  72106E 

1 

.721 06E 

1 

.72 106E 

44.8 

. 72106E 

1 

•72106E 

1 

.72106E 

1 

.721 06E 

1 

.72 106E 

54.2 

. 72106E 

1 

.72 106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. 72 106E 

65.5 

. 72 1 06  E 

1 

.72 106E 

l 

. 721 06  E 

1 

.72 106E 

1 

.72  106E 

79.3 

.72106E 

1 

. 72 1 06  E 

1 

. 72106E 

1 

.72106E 

1 

.72 1 06E 

95.9 

. 72 1 06  E 

1 

.72 1 06E 

1 

.  72 1  06  E 

1 

.721 06E 

1 

. 72106E 

115.9 

. 80490  E 

1 

. 72106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

.721 06 E 

140.2 

.  352 1 4  E 

2 

. 72 106E 

1 

. 72 1 06E 

1 

.721065 

1 

. 72 1 06  E 

169.6 

. 84699E 

3 

. 604  90  E 

1 

. 72 1 06  E 

1 

.72106E 

1 

.72 1 06E 

205.1 

. 35694E 

5 

.  38065  E 

2 

. 72 1 06  E 

1 

. 72 1 06E 

1 

.72106E 

240 . 1 

.  17351  E 

7 

. 2 3974  E 

. 98936E 

1 

.72106E 

1 

.72 1 06  E 

300. C 

. 99695E 

d 

.2  3441  E 

b 

.  4  4  6  3  9  E 

3 

.8049CE 

1 

. 72106E 

»C« 

. -*f 

EC(1.) - 

_ EC4.2)  . 

_EC(3) 

EC  (4) 

EC  (.5) 

1.2 

6.443 

22.052 

66.411 

110.816 

155.240 

155.676 

1.5 

7.726 

22.010 

66.336 

110.722 

155.129 

199.549 

1  .6 

9.014 

21.959 

66.249 

1  10.607 

154.993 

195.396 

2.1 

10.308 

21 .896 

66.143 

1 1C. 469 

154.630 

199.210 

2.6 

1 1  .610 

21 .824 

66.014 

110.303 

154.632 

198.986 

3.1 

12.922 

21.735 

65.858 

110.101 

154.354 

198.715 

3.8 

14.246 

21 .628 

65.671 

109.858 

154.106 

198.388 

4 .6 

15.585 

21 .495 

65 .445 

109.565 

153.758 

197.994 

5.5 

16.944 

21 . 344 

65.172 

109.212 

153.335 

197.518 

6.7 

18.329 

21.159 

64.844 

108.786 

152.834 

196.943 

8.1 

19.748 

20.937 

64.450 

108.273 

152.224 

156.251 

9.e 

21 .210 

20.671 

63.977 

107.656 

151.451 

195.417 

1 1 .8 

22.730 

20.354 

63.408 

106.915 

150.605 

194.413 

14.3 

24. 326 

19.978 

62.728 

106.025 

149.549 

193.205 

17.3 

26.025 

19.532 

61 .915 

104.959 

148.277 

191.755 

20.5 

27.858 

19.007 

60.946 

103.684 

146.753 

190.017 

25.3 

29.871 

18.391 

59.796 

102.164 

144.932 

167.935 

30.6 

32.118 

17.674 

58.433 

100.355 

142.760 

185.448 

37.1 

34.658 

16.846 

56. e29 

98.211 

140.177 

182.485 

44.8 

37.536 

15.90C 

54.549 

95.682 

137.117 

1 7e . 967 

54.2 

40. 726 

14.832 

52 . 763 

92.713 

133.509 

1 74.804 

65.5 

44.058 

13.645 

50.241 

89.250 

129.276 

169.904 

79.3 

47.275 

12.349 

47.363 

85.244 

124.345 

164. 168 

95.5 

50.306 

10.965 

44.118 

80.654 

118.644 

15  .501 

115.5 

53.368 

9.528 

40.519 

75.456 

1 12. 121 

149.620 

140.2 

56.706 

8.080 

36.597 

69.655 

104.745 

14  1 .063 

169.6 

60.166 

6.675 

32 .424 

63.294 

96.529 

131.209 

205 . 1 

63.334 

5.  364 

28. 101 

56.466 

87.541 

120.295 

248 . 1 

66.467 

4.193 

23.764 

49.324 

77.919 

108.437 

300. C 

69.575 

3.193 

19.571 

42.076 

67.886 

95.849 

Table  28A 


ENERGY  IN  Ml  LU -ELECTRON  VOLTS 
WC  IN  ANGSTROMS 


WC 

EC  ( 6  ) 

1.2 

244.119 

1.5 

243.979 

1.8 

243.609 

2.1 

243.604 

2.6 

243.356 

3.1 

243.057 

3.8 

242.695 

4.6 

242.256 

5.5 

241.731 

6.7 

241.095 

3.1 

Z40.328 

9.8 

239.404 

1  1.8 

238.291 

14.3 

236.952 

17.3 

235.343 

20.9 

233.412 

25.3 

231.097 

30.6 

228.329 

37.1 

225.027 

44.8 

221 .098 

54.2 

216.439 

65.5 

210.941 

79.3 

204.484 

95.9 

196.950 

115.9 

188.228 

140.2 

178.225 

169.6 

166.889 

205.1 

154.222 

248.1 

140.313 

30C.C 

125.358 

EC(7)  EC(d> 

268.566 . 333.022 

288.416  332. 857 

288.231  332.659 

2e8.008  332.419 

287.738  332.130 

287,412  331.780 

287.019  331.357 

286.544  330.846 

285.970  330.230 

285.278  329.486 

264.444  328.589 

283.437  327.506 

282.225  326.201 

280.766  324.631 

279.012  322.742 

276.904  320.472 

274.378  317.749 

271.353  314.487 

267.740  310.586 

263.436  305.935 

258.325  300.405 

252.280  293.653 

245.164  286.127 

236.836  277.063 

227.160  266.502 

216.015  254.294 

203.314  240.323 

189.029  224.526 

173.215  206.928 

156.046  187.673 


E  C  (  9  )  EC ( 10) 
377.478  421.938 
377.304  421.753 
377.092  421.530 
376.837  421.260 
376.529  420.934 
376.156  420.540 
375.706  420.063 
375.162  419.488 
374.505  418.794 
373.712  417.955 
372.756  416.943 
371.602  415.723 
370.212  414.251 
368.538  412.479 
366.523  410.346 
364.101  407.780 
361.194  404.700 
357.709  401.005 
353.540  396.583 

348.564  391.301 
342.641  385.008 
335.616  377.535 
327.317  368.697 

317.565  358.294 
306.173  346.119 
292.969  331.973 
277.804  315.679 
260.585  297.112 
241.302  276.229 
220.069  253.112 


Table  28B 


ELECTION  CONCENTRATION/SQUARE  CENTIMETER 
NC  IN  ANGSTROMS 


wc 

N  1 

N  2 

N  3 

N4 

N  5 

1.2 

.  6039 1  E 

10 

.  78778E 

7 

. 97  566  E 

4 

.  18781E 

2 

. 72 106E 

1 

1.5 

. 73036E 

10 

.966482 

7 

.  1200  7E 

5 

.21632E 

2 

.721 06  E 

1 

1.8 

. 98328E 

10 

. 1 1893E 

8 

. 1 48  32  E 

5 

. 25489E 

2 

.72106E 

1 

2.1 

. 10682E 

1 1 

. 14690E 

8 

.  1 840  5  E 

5 

. 30519E 

2 

. 72106E 

1 

2.6 

. 12918E 

1 1 

.  18226E 

8 

.229652 

5 

. 3622  1  E 

2 

. 72 1 06  E 

1 

3.1 

.  15623E 

1 1 

.22736E 

8 

. 28846  E 

5 

.43934E 

2 

. 72106E 

1 

3.e 

. 18893E 

1 1 

.28553E 

8 

.  365  30  E 

5 

. 53660E 

2 

.72 1 06E 

1 

4.6 

. 228482 

1 1 

.361521 

8 

.  467  20  E 

5 

. 67075E 

2 

. 72 106E 

1 

5.5 

. 27630E 

1 1 

.46231  E 

8 

.  60483E 

5 

.  8 5  52  1 E 

2 

. 72106E 

1 

6.7 

. 33412E 

1 1 

. 59646  E 

8 

. 79467E 

5 

.11067E 

3 

. 72 1 06  E 

1 

8.1 

.  40402  E 

1 1 

. 7  8  64  5  E 

8 

.  1 06  32  E 

6 

. 14840E 

3 

. 72 1 06E 

1 

9.8 

•  48852E 

1 1 

. 1O520E 

9 

.  14546S 

6 

. 20374E 

3 

. 72 1 06  E 

1 

11.6 

.  59065 E 

1 1 

.144192 

9 

.  20455E 

6 

. 28859E 

3 

.721 06E 

1 

14.3 

. 7 1404  E 

1 1 

.20314E 

9 

•  29756E 

6 

.42794E 

3 

.  80490  E 

1 

17.3 

. 86  306  E 

11 

. 29642E 

9 

.45140E 

6 

.66539E 

3 

.  80490  E 

1 

20.9 

. 10428E 

12 

.45173E 

9 

. 72 1 2  3  E 

6 

. 10987E 

4 

.  9055  1  E 

1 

25.3 

. 12594E 

12 

. 726  32  E 

9 

. 12287E 

7 

. 19532E 

4 

. 98936E 

1 

30.6 

. 15195E 

12 

. 12465E 

10 

.22643E 

7 

. 37958E 

4 

. 130e0E 

2 

37.1 

. 18296E 

12 

. 2  3099  E 

10 

•45877E 

7 

. 82095E 

4 

.206265 

2 

44  .e 

.  2 1941  E 

12 

. 46492  E 

10 

. 10367E 

8 

. 20084E 

5 

.43934E 

2 

54.2 

. 26093E 

12 

.  10035  E 

1 1 

. 262  35  E 

8 

.  5596  1 E 

5 

. 11738E 

3 

65.5 

. 30559E 

12 

.  22075E 

1  1 

. 73049E 

8 

.17504E 

6 

. 39038E 

3 

79.3 

. 35049E 

12 

.45654E 

1 1 

.  2 1 6  79 E 

9 

.  5979  1 E 

6 

. 14639E 

4 

95.9 

. 39459E 

12 

. 84055  E 

1 1 

. 6  8 1 64  E 

9 

.  22301E 

7 

. 63773E 

4 

115.9 

.43961  E 

12 

. 13778E 

12 

.23367E 

10 

•94612E 

7 

. 32190E 

5 

140.2 

. 48754  E 

12 

. 204  73  E 

12 

. 88274E 

10 

.  4756 1  E 

8 

. 19930E 

6 

169.6 

. 53630E 

12 

. 279  1 4  E 

12 

. 32247E 

1  1 

.  276C7E 

9 

.  14834E 

7 

205.1 

. 58120E 

12 

.  35  356E 

12 

.  89060E 

1  1 

. 17072E 

10 

. 12395E 

8 

248.1 

. 624  34  E 

12 

.42G23E 

1  2 

.  17671  2 

12 

. 10888E 

l  1 

.  1  1871E 

9 

300. C 

.66553E 

12 

. 501 36E 

12 

.  2  7675  E 

12 

. 55099E 

1  1 

.  12544K 

10 

Table  28C 


ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


WC 

N6 

N  7 

N  8 

N9 

N10 

1.2 

.72106E 

1 

.72106E 

1 

.  72 1 06 E 

1 

.72106E 

1 

.72  1 06  E 

1.5 

.72106E 

1 

. 72 106E 

1 

. 72 1 06  E 

1 

. 72 1 06E 

1 

.72106E 

1.8 

.72106E 

1 

.72106E 

1 

.  72 106E 

1 

.72106E 

1 

.72106E 

2.1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

•  72 1 06E 

1 

•  72 1 06  E 

2.6 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

. 72 106E 

3.1 

. 72106E 

1 

. 72 106E 

1 

. 72106E 

1 

.72106E 

1 

. 72106E 

3.6 

.72106E 

1 

.721062 

1 

• 72106E 

1 

.72106E 

1 

.721C6E 

4.6 

•  72 1 06  & 

1 

. 72 106E 

1 

.721062 

1 

.72106E 

1 

.72106E 

5.5 

.  72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.72106E 

6.7 

.721 06 E 

1 

.721062 

1 

.72106E 

1 

.72106E 

1 

.72106E 

6.1 

.72106E 

1 

. 72106E 

1 

. 72106E 

1 

.72106E 

1 

. 72106E 

9.8 

.72106E 

1 

.721062 

1 

.72106E 

1 

.72106E 

1 

.72 106E 

1 1.8 

.72106E 

1 

.72106E 

1 

. 72106E 

1 

.72106E  ' 

1 

.72 106E 

14.3 

. 72106E 

1 

.72106E 

1 

. 72 1 06  E 

1 

.72106E 

1 

. 72 1 06  E 

17.3 

.72106E 

1 

.72106E 

1 

.  72  106E 

1 

.72106E 

1 

. 72 106E 

20.5 

.72106E 

1 

.  7  2  1 0  6  E 

1 

.72106E 

1 

.72 1 06E 

1 

. 72 106E 

25.3 

. 72106E 

1 

.72106E 

1 

. 72 1 06E 

1 

.721 06E 

1 

. 72 1 06S 

30.6 

.72106E 

1 

.72106E 

1 

. 72106E 

1 

.72 106E 

1 

.72106E 

37.1 

.72106E 

1 

.72106E 

1 

.  72106E 

1 

.72106E 

1 

.72106E 

44.8 

.72106E 

1 

. 72 1 06  £ 

1 

. 72 1 06  E 

1 

.72106E 

1 

.72 106E 

54.2 

. 72 1 06E 

1 

.72106E 

1 

.721 06E 

1 

.721 06E 

1 

. 72 106E 

65.5 

.80490E 

1 

.721C6E 

1 

.  72  1 06 E 

1 

. 72 1 06E 

1 

.72106E 

79.3 

.98936E 

1 

. 72 1 ObE 

1 

.72106E 

1 

.72106E 

1 

. 72106E 

95.9 

.23812E 

2 

.721062 

1 

.72106E 

1 

.72106E 

1 

.  7  2  1 0  6  E 

115. S 

.  10598E 

3 

.72106E 

1 

.72106E 

1 

.72106E 

1 

.  72  1  06E 

140.2 

.  74252 E 

3 

. 989  36E 

1 

. 72 1 06  E 

1 

.72 1 06E 

1 

.72106E 

169.6 

. 684  77E 

4 

.  35 2 1 4 E 

2 

. 72 1 06E 

1 

.721 06E 

1 

.72106E 

205 . 1 

. 74462  E 

5 

. 39910E 

3 

.90551  E 

1 

»  72 1 06E 

1 

. 72 106E 

248 . 1 

.  97220E 

6 

.682252 

4 

.  49636E 

2 

.72106E 

1 

.72106E 

300.0 

.  14804E 

8 

. 14493E 

6 

.  1 2  380  E 

4 

. 16769E 

2 

. 72 1 06  E 

Table  28D 


GRAPH  OF  ENERGY  LEVELS  VS.  KC 

NINAS  K1  *  K2  ■  K3  *  0.024  EL  *  14.5 

DONOR  CONCENTRATION  >  .IE  18/CUBIC  CENTIMETER 
TEMPERATURE  «  77.0DEGREES  KELVIN 

ENERGY  IN  M I LL I -E L ECT RON  VOLTS 
WC  IN  ANGSTROMS 


Ef . 

~  EC(1)" 

EC  (2) 

-  EG (3) . 

EC(4) 

EC(5) 

1.2 

-16.973 

9.892 

29.752 

49.625 

69.505 

89. 388 

1.5 

-15.714 

9.879 

29.730 

49.597 

69.471 

891350 

1.8 

-14.455 

9.864 

29.703 

49.563 

69.431 

*  89.304 

2.1 

-13.196 

9.845 

29.671 

49.522 

69. 382 

89.248 

2.6 

-11.938 

9.  823 

29.633 

49.472 

69.323 

89.181 

3.1 

-t0 .680 

9.796 

29.586 

49.411 

69.251 

89.100 

3.8 

-9.423 

9.764 

29.530 

49.338 

69.165 

89.002 

4.6 

-8.166 

9.725 

29.462 

49.250 

69.060 

88.883 

5.5 

-6.911 

9.678 

29.379 

49.144 

68.934 

e8. 740 

6.7 

-5.656 

9.622 

29.281 

49.016 

68.782 

88.568 

8.1 

-4.402 

9.554 

29.161 

48.861 

68.599 

88.359 

9.8 

-3.149 

9.473 

29.018 

48.675 

68.378 

88.109 

11.8 

-1.856 

9.376 

28.845 

48.450 

68.111 

87.805 

14.3 

-.645 

9.259 

28.638 

48.180 

67.790 

87.440 

17.3 

.607 

9.120 

28.389 

47.856 

67.404 

67.001 

20.5 

1  .859 

8.955 

28.091 

47.466 

66.940 

86.472 

25.3 

3.112 

8.760 

27.735 

46.999 

66.383 

85.837 

30.6 

4.368 

8.529 

27. 310 

46.441 

65.716 

85.076 

37.1 

5.630 

8.259 

26.806 

45.774 

64.918 

84.164 

44 .  8 

6.899 

7.944 

26.208 

44.981 

63.966 

83.074 

5  <..2 

8.180 

7.579 

25.504 

44.041 

62.834 

81.776 

65.5 

9.475 

7.163 

24.679 

42.931 

61  .492 

80.233 

75.3 

10. 787 

6.691 

23.717 

41.628 

59.908 

78.407 

95.5 

12.117 

6.166 

22.608 

40.106 

58.050 

76.257 

113.5 

13.459 

5.592 

21.339 

38.344 

55.882 

73.737 

i*C  .2 

14.806 

4.977 

19.907 

36.322 

53.374 

70.806 

169.6 

16.145 

4.336 

18.315 

34.029 

50.501 

67.425 

205.1 

17.467 

3.688 

16.577 

31.466 

47.247 

63.566 

2*9.  1 

18.764 

3.056 

14.722 

28.648 

43.615 

59.216 

30C.C 

20.026 

2.464 

12.793 

25.616 

39.633 

54.388 
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WC 

EC (s  ) 

EC  (  7  ) 

1.2 

1C5.273 

123.160 

1.5 

109.231 

129.114 

1  .6 

1 C  5 . 1  - 1 

129.059 

2.1 

1C9.115 

128.992 

2.6 

1C9. 144 

128.91 1 

3.1 

1 G ;  .  93  5 

128.814 

3.8 

it 

128.696 

4.6 

ICS  .7;5 

128.553 

5.5 

.337 

128.381 

6.7 

lGe  •  3:6 

128.173 

8.1 

1C:. 135 

127.922 

9.8 

107.357 

127.619 

11.8 

107.321 

127.254 

14.3 

1C7.H7 

126.814 

17.3 

1C6.63C 

126.283 

20.5 

lCfc  .C<>4 

125.645 

25.3 

105.339 

124.877 

30.6 

104.454 

123.954 

37.1 

103.4-3 

122.848 

44. e 

1C2.267 

121.523 

54.2 

ICC . c  20 

119.940 

65.5 

99 . C  36 

118.053 

79.3 

S7.C55 

115.813 

95.5 

94 ,  c43 

113.161 

115.5 

9 1 .506 

110.037 

140.2 

86.457 

106.379 

169.6 

64 . 

102. 125 

205 . 1 

0C .255 

97.220 

248.1 

75.255 

91 .622 

300.0 

65.659 

85.315 

E  C  (  8  ) 

EC  ( 9  ) 

EC( 10) 

149.048 

168.937 

188.827 

148.999 

168.865 

188.772 

148.939 

166.822 

188.705 

148.868 

168.745 

1B8.624 

148.781 

168.653 

188.527 

148.676 

168.541 

188.408 

148.549 

168.406 

188.266 

148.396 

168.243 

188.093 

148.211 

168.046 

167.885 

147.988 

167.808 

187.633 

147.718 

167.521 

187. 329 

147.392 

167. 174 

186.962 

147.000 

166.755 

186.520 

146.526 

166.251 

185.986 

145.955 

165.642 

185.342 

145.268 

164.909 

184.566 

144.441 

164.028 

183.632 

143.447 

162.967 

182.509 

142.255 

161.694 

181.161 

140.826 

160.168 

179.543 

139.117 

158.342 

177.606 

1 37.079 

156.162 

175.291 

1 34.655 

153.566 

172.534 

1 31 .782 

150.485 

169.257 

128.391 

146.844 

165.380 

124.41  1 

142.562 

160.814 

119.769 

137.557 

155.4fcfe 

114. 398 

131.750 

149.246 

108.244 

125.073 

142.075 

101.275 

1 17.480 

133.891 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
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w  c 

N  1 

N2 

N  3 

N  4 

NS 

1.2 

. 11484E 

to 

. 5  7985  E 

8 

.  28990E 

7 

.  14477E 

6 

.72317E 

4 

1.5 

. 13866E 

10 

. 70335E 

8 

.  35202  E 

7 

. 1 7592E 

6 

. 8792  9  E 

4 

1.6 

.  16791  E 

10 

. 85  368£ 

e 

•42780E 

7 

.21400E 

6 

.107032 

5 

2.1 

. 20302E 

10 

. 10369E 

9 

.  52043E 

7 

. 26063E 

6 

. 13047E 

5 

2.6 

.24546E 

10 

. 12606E 

9 

. 63390E 

7 

.31790E 

6 

.159322 

5 

3.1 

.29676E 

10 

.  1  5  34  3  E 

9 

• 77325E 

7 

. 38844E 

6 

. 19493E 

5 

3.8 

. 35875  E 

10 

. 18698  E 

9 

. 94493E 

7 

.47565E 

6 

. 2  39 1 0  E 

3 

4.6 

• 43364E 

10 

. 22824  E 

9 

. 1 1S72E 

8 

. 58  396E 

6 

. 294 1 5  E 

5 

5.5 

.  5241 1  E 

10 

.27913E 

9 

. 142 1 OE 

8 

.71 92 OE 

6 

. 36319E 

5 

6.7 

. 63337E 

10 

.3421 7E 

9 

. 17504E 

8 

.88913E 

6 

.45038E 

5 

8.1 

. 76527E 

10 

. 42062E 

9 

. 2 1 645  E 

8 

. 1 1 04  3E 

7 

.56145E 

5 

9.8 

•92443E 

10 

.51 882  E 

9 

• 26890E 

8 

.  13791E 

7 

. 70437E 

5 

11.8 

. 11 164E 

11 

•64254E 

9 

. 3  3593  E 

8 

.17340E 

7 

.89048E 

5 

14.3 

. 13477E 

1 1 

. 79969E 

9 

.42253E 

8 

.  2 1 9  8  0  E 

7 

. 11362E 

6 

17.3 

. 16263E 

11 

.  1001  IE 

10 

. 5  358 1  E 

8 

. 28 1 35E 

7 

.  1 4662  E 

6 

20. S 

. 19613E 

1 1 

.  12622E 

10 

. 68618E 

8 

. 3644  1 E 

7 

.  19175E 

6 

25.3 

*  23635  E 

11 

. 16046E 

10 

.  88922E 

8 

.47876E 

7 

.25490E 

6 

30.6 

.2845SE 

1 1 

.20603E 

10 

. 1 1688E 

9 

.639842 

7 

. 34S53E 

6 

37.1 

•  3421  3E 

1  1 

. 26  764  E 

10 

.  15626E 

9 

.87278E 

7 

.  47950E 

6 

44.6 

.41064E 

1 1 

. 35237E 

10 

•  2  1  3 1  5  E 

9 

. 12199E 

8 

.  68428E 

6 

54.2 

.49172E 

1  1 

. 4  7 1 02  E 

10 

•  29772E 

9 

.  1755  IE 

8 

.  1 0095  E 

7 

65.5 

•  58691 E 

1 1 

•  64  0 1 6  E 

10 

. 4  2  74  2  E 

9 

.261 17E 

8 

.  15485E 

7 

79.3 

. 69746E 

1  1 

.  68509E 

10 

. 6  3  308  E 

9 

. 40408E 

8 

.  24  85  2  E 

7 

95.9 

. 82  397  E 

1  1 

. 12436E 

1 1 

.97057E 

9 

. 65  332E 

8 

.41  998  E 

7 

115.5 

. 96594  E 

1  1 

. 17693E 

1 1 

.  15432S 

10 

.  1 1086E 

9 

. 75 1 75  L 

7 

140.2 

.  11215E 

12 

.25320E 

1 1 

.25450E 

10 

.  19809E 

9 

.  14326E 

8 

169.6 

.  12875E 

12 

. 36 1 00  E 

1 1 

.434 10E 

10 

.  37337E 

9 

.  2  V 1  8  3  S 

8 

205 . 1 

.  14599E 

12 

.  5  0  7  0  3  E 

1 1 

.  76063E 

1  0 

.7422"E 

9 

.  6  3  7  1  8  E 

8 

248.1 

. 16343E 

12 

.69  396E 

1 1 

. 1 3513E 

1 1 

. 15510E 

10 

.  14919E 

9 

300. C 

.  18062  E 

12 

. 9 l 78  1  E 

1 1 

.  2  3  tt  1  0  E 

1 1 

. 337302 

10 

.  3  7  304  E 

9 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
WC  IN  ANGSTROMS 


KC 

N6 

N  7 

N  8 

N9 

N  1 0 

1  .2 

. 36724E 

3 

. 25489E 

2 

. 80490  E 

1 

.72106E 

1 

.72106E 

1 

1.5 

. 445  38  E 

3 

.29513E 

2 

. 80490E 

1 

. 72 1 06E 

1 

.72 1 06  E 

1 

1.6 

. 54 146E 

3 

• 34208E 

2 

. 80490  E 

1 

. 72 1 06E 

1 

. 72 106  E 

1 

2.1 

.65935E 

3 

.40245E 

2 

. 905  5  1  E 

1 

.72106E 

1 

.72106E 

1 

2.6 

. 80473E 

3 

. 4695  3  E 

2 

.  9055  1  E 

1 

. 72 1 06E 

1 

.72106E 

1 

3.1 

. 98  366E 

3 

.  565  1 1  E 

2 

• 98936E 

1 

. 72 1 06E 

1 

.72 1 06E 

1 

3.8 

. 12072E 

4 

.67075E 

2 

. 98936E 

1 

.72106E 

1 

.72106E 

1 

4.6 

. 14859E 

4 

. 8 1 832  E 

2 

. 1 1067E 

2 

.72106E 

1 

. 72106E 

1 

5.5 

. 1838CE 

4 

.99104E 

2 

. 12074E 

2 

.721 06E 

1 

.72106E 

1 

6.7 

. 22832  E 

4 

. 12241E 

3 

. 13080E 

2 

.721 06E 

1 

.721061! 

1 

6.1 

• 28540E 

4 

. 15142E 

3 

.  14924  E 

2 

. 72 1 06E 

1 

.72106E 

1 

9.8 

. 35934E 

4 

. 1 8898  E 

3 

. 16769E 

2 

•72106E 

1 

. 72 1 C6E 

1 

u  .e 

. 45640E 

4 

.23529E 

3 

.  18781E 

2 

.  80490E 

1 

.72 1 06  E 

1 

14.3 

. 58558E 

4 

.30704E 

3 

.  22806E 

2 

• 80490E 

1 

. 72 106E 

1 

17.3 

.  76095E 

4 

.40010E 

3 

. 27  3  33  E 

2 

. 80490E 

1 

. 72106E 

1 

2C.5 

. 10036E 

5 

.52973E 

3 

• 34208S 

2 

. 80490E 

1 

.72106E 

1 

25.3 

. 13480E 

5 

.71536E 

3 

. 4  3934  E 

2 

•  9055  1 E 

1 

.72106E 

1 

30.6 

.  18504E 

5 

.  99 1  37E 

3 

•  5936  1  E 

2 

• 98936E 

1 

.72106E 

1 

37.1 

.  26072E 

5 

. 14 1 3 1  E 

4 

.  82502 E 

2 

. 1 1067E 

2 

.72106S 

1 

44.8 

•  37901  E 

5 

. 20859E 

4 

. 12040E 

3 

. 1 3080E 

2 

.72 1 06  E 

1 

54.2 

. 571 77E 

5 

. 32082E 

4 

. 18530E 

3 

. 16769E 

2 

•  80490  E 

1 

65.5 

. 90 1 1 OE 

5 

.51784E 

4 

.  30 1 34  E 

3 

.23812E 

2 

.  80490  E 

1 

79.3 

.  14943E 

6 

.88430E 

4 

.52302E 

3 

.37227E 

2 

. 90  5  5  1  E 

1 

95.5 

•  26268E 

6 

.  1 6 1 1 1  £ 

5 

.  97963E 

3 

.65  398E 

2 

.  11067E 

2 

115.5 

.  493 1 OE 

6 

.  31581E 

5 

.  19918E 

4 

. 1301 3E 

3 

.  14924E 

2 

140.2 

• 99508E 

6 

.67150E 

5 

.44  3  74  E 

4 

.29463E 

3 

•  25489E 

2 

169.6 

.21714E 

7 

.  15605E 

6 

.  1 0922  E 

5 

.  75426E 

3 

.57349S 

2 

205.1 

.  51488E 

7 

.  39902 E 

6 

. 2  994  5  E 

5 

.21950E 

4 

. 16383E 

3 

248.1 

.  13304E 

8 

.  1 1  283E 

7 

.  92073E 

5 

.  72882E 

4 

.  56829E 

3 

300.0 

.  37412E 

8 

.  35319E 

7 

.  31647E 

6 

.27676E 

5 

.  2  3  374  E 

4 
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ENERGY  IN  M ILL  I  -  ELECTRON  VOLTS 
WC  IN  ANGSTROMS 


ENERGY 


VC 

0 

■  r.2 

•  ♦  *  " 

* 

♦ 

1.5 

•  ♦  * 

* 

* 

* 

1.8 

•  ♦  * 

* 

* 

* 

2.1 

•  4  * 

* 

* 

* 

2.6 

♦  * 

¥ 

* 

* 

3.1 

.  +  * 

* 

* 

* 

3.8 

.  +* 

* 

* 

* 

4.6 

.  ♦ 

* 

* 

* 

5.5 

.  *+ 

♦ 

* 

* 

6.7 

••  *+ 

* 

* 

* 

8.1 

v  *  ♦ 

* 

* 

* 

9.8 

.  *  ♦ 

* 

* 

* 

11.8 

•  *  + 

♦ 

* 

* 

14.3 

.  *  + 

* 

* 

* 

17.3 

.  *  + 

* 

♦ 

* 

20.9 

•  *  ♦ 

* 

♦ 

* 

25.3 

.  * 

♦  * 

m 

30.6 

.  * 

♦* 

*  * 

37.1 

.  * 

#+ 

*  * 

44.8 

•  *  * 

+ 

* 

54.2 

.  *  * 

+ 

* 

* 

65.5 

•  *  * 

♦  * 

* 

' 

79.3 

•  *  * 

*♦ 

* 

95.9 

.*  * 

m  ♦ 

* 

115.9 

.  *  *  * 

4 

140.2 

*  *  * 

* 

♦ 

169.6 

*  *  * 

* 

4 

205.  1 

*  *  *  * 

4 

248.  1 

*  *  *  * 

4 

3C0.0 

*  * 

4 

Figure  30 


VAJ. 

Ef 

ECU) 

bCU) 

EC  (3) 

EC(.4) 

EC  (5) 

1.2 

21 . 777 

66.386 

201.431 

336.894 

472. 530 

60S . 25? 

1.5 

26. 770 

66.013 

200. 778 

336. G48 

471. 526 

607.1 28 

1.8 

31.785 

65*  566 

199.99 1 

335. 027 

470.315 

635. 7  53 

2.  1 

36.830 

65.029 

199. 043 

333.797 

468.855 

60  4 .  09  4 

2.6 

41.915 

64. 335 

197.904 

332. 31 5 

467 • 096 

602. 394 

3.  1 

47.052 

63.616 

196.534 

330. 531 

46/ .976 

599.684 

3.8 

52. 263 

62.697 

194.890 

323. 388 

462. 426 

596.732 

4.6 

57. 571 

61 • 605 

192.920 

325.814 

459. 360 

593. 29 1 

5.  5 

63.013 

60. 309 

190. 565 

322. 728 

455. 680 

589.397 

6.7 

68.638 

53.780 

187.756 

319.035 

451 • 270 

584.365 

8.  1 

74.51 1 

56.984 

184. 41 5 

314. 627 

445.993 

578.337 

9.8 

80.716 

54.888 

180. 455 

309. 378 

439. 695 

570.332 

1 1.8 

87. 358 

52. 462 

175. 784 

303. 150 

432. 200 

562.239 

14.3 

94. 550 

49.679 

170. 301 

295.791 

423.309 

552. 324 

17.3 

102.377 

46. 525 

163.909 

287. 136 

412.809 

539.923 

20.9 

110.822 

43.000 

156.515 

277.021 

400.469 

525. 654 

25.3 

1  19.664 

39. 129 

148. 045 

265. 287 

386. C58 

503. 9  19 

30.6 

128. 509 

34.965 

138. 457 

251 . 797 

369.355 

439. 421 

37.1 

137.085 

30. 599 

127.762 

236.461 

350. 177 

466.691 

44.'8 

145. 537 

26*157 

116.041 

219.260 

328.404 

441.113 

54.2 

154.208 

21.791 

103. 468 

200. 288 

304. 029 

411. 978 

65.5 

162.985 

17. 665 

90.325 

179.776 

277. 193 

379. 534 

79.3 

171.315 

13.930 

76.999 

158. 134 

248. 266 

344. C55 

9  5.9 

179.302 

10.693 

63.957 

135*946 

217.831 

3  C  6 . 099 

115.9 

186.984 

8.009 

51.689 

113.954 

186. 745 

266. 547 

140.2 

194.100 

5.872 

40.634 

92.975 

156.061 

226. 592 

169.6 

200.712 

4.  229 

31.105 

73. 785 

126.925 

187.651 

20  5.  1 

206.746 

3.003 

23. 238 

56.988 

1 00. 408 

151.  191 

248.  1 

212.193 

2.110 

17.000 

42-918 

77.316 

113. 496 

300.0 

217.070 

1.471 

12.222 

31.611 

58.069 

90.450 
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ENERGY  IN  M ILL I - EL  EC  T  RON  VOLTS 
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VC 

EC  <61 

EC  (7) 

EC(8> 

EC  <  9  ) 

EC  (  1  0  > 

1.2 

744.073 

879.930 

1015.826 

1151.754 

1287.708 

1.5 

742.812 

878.558 

1014.352 

1 150. 184 

1286.048 

1.8 

741.290 

876.902 

1012.572 

1148.288 

1284.042 

2.1 

739.454 

874.904 

1010. '424 

1145-999 

1281.621 

2.6 

737.239 

872. 493 

1007.831 

l 143.237 

1278.699 

3.1 

734. S69 

869.586 

1 004. 705 

1139.906 

1275. 174 

3.8 

731.353 

866.083 

1000.937 

1 135.889 

1270.924 

4.6 

727.483 

861.866 

996. 399 

1131.051 

1265.803 

5.5 

722.830 

856.794 

990.938 

1 125. 228 

1259.637 

6.7 

717.242 

850.699 

984. 375 

1 118.225 

1252.221 

8.1 

710. 543 

843.387 

976.495 

1109.815 

1243.310 

9.8 

702.525 

834.629 

967.051 

1099.729 

1232. 619 

1  1.8 

692.952 

824. 1 59 

955.752 

1087.655 

1219.814 

14.3 

681. 551 

81  1.676 

942.267 

1073.232 

1204. 507 

17.3 

668.019 

796.837 

926.217 

1056.050 

1186.256 

20.9 

652.022 

779.262 

907. 180 

1035. 644 

1164. 561 

25.3 

633.204 

758.541 

884.695 

1011.507 

1138.866 

30.6 

611.200 

734. 243 

858.270 

983.09  1 

t 108. 571 

37.1 

585. 657 

705.942 

827.409 

949. 832 

1073. 047 

44.8 

556.271 

673.247 

791.641 

911.180 

1031.672 

54.2 

522.834 

635.854 

750. 567 

866. 651 

983.374 

65  5 

485. 292 

593. 610 

703.936 

815.893 

929.209 

79.3 

443.825 

546. 594 

651. 726 

758.785 

867.452 

95.9 

398.923 

495. 213 

594. 253 

695. 544 

798.723 

1 15.9 

351 • 453 

440.289 

532. 273 

626*  351 

723. 616 

140.2 

302. 677 

383. 1 10 

467.067 

553.956 

643.334 

169.6 

254. 203 

325. 41 1 

430. 454 

478.724 

559.760 

205.  1 

207.8c  3 

269.248 

334. 69  3 

4C  3 • 573 

475. 433 

248.  1 

165. 263 

216. 735 

272.241 

331.254 

393. 356 

300.0 

127.890 

169.715 

215- 389 

264. 477 

316-620 

Tabl^  50B 


ELEC T no;;  COUC E.1  T?o.T 1 0.4/ S OLV*nU  CENTIilfcTER 

vc  t:;  *;]iiCTnc:;s 


wc 

;ji 

U2 

N3 

i.4 

n  5 

1.2 

. 123232 

12 

.  7  0  2  1  0  E 

9 

.  37  1635 

7 

. 19605E 

5 

.  1851  IE 

3 

1.5 

.  145392- 

12 

.873422 

9 

•  46  55  5E 

7 

•  247 1 2E 

5 

• 2C732E 

3 

1.8 

•  175792 

12 

.109312 

1C 

. 3G34CE 

7 

.314212 

5 

. 25175E 

3 

2.1 

.  2 1 255E 

12 

•  13731E 

13 

.750122 

7 

• 4C3932 

5 

• 29247E 

3 

2.'* 

•256972 

12 

• 175302 

12 

•  9  67 1 2E 

7 

. 52612E 

5 

.357265 

3 

3.1 

• 313652 

12 

.225425 

IS 

.  12641E 

3 

• 69642E 

5 

.451675 

3 

3.8 

.'  37  546  E 

12 

.  2937SE 

18 

. 163C3E 

8 

• 940C3E 

5 

•  63346E 

3 

4.6 

•45377E 

12 

.36965E 

10 

.  22795E 

8 

.  1 2997  E 

6 

• 887G3E 

3 

5.5 

. 54S24E 

12 

.  52559 E 

1C 

.  317072 

8 

. 13495E 

6 

. 1 1366E 

4 

6.7 

.6621  IE 

12 

. 72742E 

1G 

•4S471E 

8 

. 27267E 

6 

.  163252 

4 

8.  1 

. 799 13E 

12 

. 1 C368E 

1 1 

. 6768  6E 

3 

.  4  1 9  7  l  E 

6 

.261 19E 

4 

9.8 

.  96373E 

12 

. IS313E 

1  1 

.  1 0  543  E 

9 

. 680342 

6 

•  43427  E 

4 

11.8 

.1 16S4E 

13 

. 235902 

1  1 

. I7348E 

9 

.  1  1765E 

7 

.  775982 

4 

14.3 

. 13937E 

13 

•  38  1  4 1  E 

1  1 

.  3046 1 E 

9 

•219212 

7 

. 151422 

5 

17.3 

• I6666E 

13 

.649 1 5E 

1  1 

.  576302 

9 

.445512 

7 

. 3264CE 

5 

28.9 

. 19779E 

13 

. 1 1566E 

12 

. 1 1813E 

10 

•995722 

7 

. 7S4872 

5 

25.3 

.  2  3 1 9  5  E 

13 

.21  125E 

12 

•261 66E 

10 

•  244362 

3 

.21 1 03E 

6 

30.'6 

• 26766E 

13 

.  33104E 

12 

.  6I946E 

10 

. 65SSC2 

a 

. 631762 

6 

37.1 

•30366E 

13 

.65312E 

12 

. 1 5528E 

1 1 

. 192582 

9 

.210512 

7 

44.8 

•  33933E 

13 

. 10413E 

13 

.411 63 E 

1  1 

. 620042 

9 

.791592 

7 

54.2 

.3  7  6  5  3  E 

13 

.  15377E 

13 

.  1  1  4C7E 

12 

. 222432 

ie 

.341652 

2 

65.5 

. 41306E 

13 

.  2  1  C  63  E 

13 

.  3C842E 

12 

. 373542 

1C 

.  16S47S 

9 

79.3 

•  44723 E 

13 

. 26983E 

13 

.  71966E 

12 

. 36453E 

1 1 

.9 1734E 

9 

95.9 

•  4  79052 

13 

.  32349 E 

13 

.  1 35732 

13 

. 1 49372 

12 

.541112 

10 

115.9 

•  5Z6  45E 

13 

.  3S470E 

1  3 

.21 167E 

1  3 

. 512222 

12 

. 33C26E 

1  1 

140.2 

•  53473E 

13 

•  436 1 2E 

13 

. 2837 1 E 

13 

. 12322E 

13 

.  133752 

1  2 

169.6 

.  555 1 6E 

13 

.481392 

13 

. 36 1  COE 

13 

•  212702 

13 

.717532 

10 

205. 1 

.  57878E 

13 

.  S2133E 

13 

. 42562E 

13 

. 303252 

1  3 

. 1 65902 

13 

248.  1 

.  59678E 

13 

. 554S0E 

13 

. 48694E 

1  3 

•  33  3  522 

13 

•  2  62  36  E 

1  3 

300.0 

•  61 244E 

13 

.5819  IE 

13 

. 52687E 

1  3 

■451312 

13 

. 360222 

13 

Table  30C 


ELECTRON  CONCEN  TRATl  ON/ S  GLARE  C  i_.  T  I II ET6R 
WC  IN  AfiGSTROllS 


wc 

N6 

N7 

N8 

N9 

NIC 

1.2 

•  79  59  7  E 

2 

. 79597E 

2 

.  795970 

2 

.  795976 

2 

.  79  59  7  E 

2 

1.5 

•  79  59  7  E 

2 

. 79597E 

2 

.  79  597  E 

2 

•  79  59  7  E 

2 

.  79  597  E 

2 

us 

• 79597E 

2 

. 79597E 

2 

. 79597E 

2 

.  7  9  59  7  E 

2 

.  79  59  7  r 

2 

2 .  1 

.79597E 

2 

. 79597E 

2 

. 79597E 

2 

.  7  9  59  7  E 

2 

.  7959 

2 

2.6 

•  79  59  7  E 

2 

.'  79  59  7  E 

2 

.  79  59 7 E 

2 

.  7  9  59  7  E 

2 

. 79597 

2 

3.1 

.  79  59  7  E 

2 

. 79597E 

2 

.  79  597  E 

2 

.  795976 

2 

•  79  597  - 

3.8 

• 79597E 

2 

.79S97E 

2 

.  79  59  7  E 

2 

. 79597E 

2 

•  79  59  7  E 

2 

4.6 

•79597E 

2 

. 79597E 

2 

•  79  59 7 E 

2 

• 79597E 

2 

.795972 

2 

5.5 

•88853E 

2 

. 79597E 

2 

.  79  597  E 

2 

.  79  59  7  E 

2 

. 79  5972 

2 

6.7 

.88853E 

2 

•  79  597E 

2 

.  79  59  7  E 

2 

.  79 59 7 E 

2 

.  7  9  59  7  E 

2 

6.1 

• 88853E 

2 

• 79597E 

2 

•  79  59  7  E 

2 

.  79  59  7  E 

2 

.  79  59  7  E 

2 

9V8 

•999 59 E 

2 

. 79597E 

2 

.  79597E 

2 

•  79  59  7  E 

2 

.79597 E 

2 

11.8 

«'  1 3328  E 

3 

. 79597E 

2 

.  79  59  7  E 

2 

•  79  59  7  E 

2 

. 7  9  59  7  E 

2 

14.3 

.  1777  IE 

3 

. 79597E 

2 

•  79  59  7  E 

2 

.  79  59  7  E 

2 

.  79  59  7  E 

2 

17.3 

.'30173E 

3 

.79597E 

2 

.  79  59  7E 

2 

.  79  597  E 

2 

.  79  59  7  £ 

2 

20.9 

. 66640E 

3 

• 79597E 

2 

. 79597E 

2 

.  79 59 7 E 

2 

.  79  59  7  E 

2 

25.3 

.'1801  IE 

4 

. 88853E 

2 

.  79 59 7 E 

2 

.  79  59  7  E 

2 

.  79  597  E 

2 

30. 6 

• 57514E 

4 

.  1 3328E 

3 

. 79597E 

2 

• 79597E 

*0 

. 793976 

2 

37.1 

.213252 

5 

.  28 1  37  E 

3 

.  79  59  7  E 

2 

.795976 

2 

.  79  59  7  E 

2 

44.8 

.  9  1 9  59  E 

5 

.  1  07  36  E 

4 

.  68  3  53  E 

2 

.795976 

2 

. 79 597 E 

2 

54.2 

. 468756 

6 

.  59846E 

4 

•  1  5304E 

3 

•  795976 

2 

.  79  59  7  E 

2 

65.5 

•  2  8  1  3  8  E 

7 

.  42636E 

5 

.  67  75CE 

3 

•863536 

2 

.  79597E 

2 

79.3 

.  19325E 

8 

. 362  38  E 

6 

•627346 

4 

.  1  777  1  E 

3 

.  7  9  59  7  E 

2 

95.9 

•  1 49  59 E 

9 

.  360 39 E 

7 

.  73 1 242 

5 

.  1 627  1  6 

4 

•  1  092  1 E 

3 

115.9 

.  I2630E 

10 

*  4  0  6  3  l  E 

8 

.  1  1  5636 

7 

.  29342E 

5 

.  784876 

3 

140.2 

.  109  1  6 

1  1 

. 43392E 

9 

.  1  3987  E 

tt 

•  6  58  1  2  6 

6 

•  2i-  79  2  E 

5 

169.6 

.87248  e! 

1  1 

.  58667E 

10 

. 322796 

9 

•156196 

8 

.  67901  E 

6 

205.  1 

.49 369 E 

12 

• 62622E 

1  1 

.  51 764E 

1  0 

. 361336 

9 

•  224066 

8 

248.  1 

.  1  4437E 

13 

. 447 1 4E 

1  2 

.685776 

1  1 

•  728996 

1  0 

.652296 

9 

300.  0 

•  2556 1 E 

13 

.  1  4  5  416 

1  3 

.  533096 

I  2 

. 1 08766 

1  2 

.  1  5  4  2  4  £ 

1  1 
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KiCbArkS 

GRAPH  OF  ENERGY  LEVELS  VS*  VC 


DONOR  CONCENTRATION  »  .JE  20/CUBI C  CENTIMETER 
TEMPERATURE  «  77. ©DEGREES  KELVIN 


.ENERGY  IN  MILL I -ELECTRON  VOLTS 
VC  IN  ANGSTROMS 


ENERGY 

VC  0  ♦ 


1.2 

•  * 

m 

•  • 

* 

m 

1.5 

.  + 

m 

m 

m 

1.8 

•  + 

m 

m 

* 

2.  1 

•  + 

* 

m 

m 

2.6 

.  *+ 

m 

m 

m 

3.  1 

.  *■*■ 

m 

m 

¥ 

3.8 

•  *  ♦ 

m 

m 

m 

4.6 

.  *  ♦ 

♦ 

m 

m 

5.5 

.  *  ♦ 

♦ 

m 

m 

6.7 

.  *  + 

* 

m 

m 

8.  1 

.  *  + 

* 

m 

m 

9.8 

•  *  ♦ 

* 

■  m 

* 

11.8 

.  *  * 

m 

m 

m 

14.3 

.  *  ♦ 

m 

m 

m 

17.3 

.  *  ♦ 

m 

m 

* 

20.9 

.  *  * 

m 

m 

m 

25.3 

•  * 

♦  m 

■  m 

m 

30.6 

.  * 

♦ 

m  m 

37. 1 

.  * 

*  ♦ 

m  m 

44.8 

•  »  * 

♦ 

* 

m 

54.2 

•  *  * 

♦  * 

m 

65.5 

,  m  m 

m 

79.3 

•  m  m 

*  + 

m 

95.9 

.  v  * 

m  ♦ 

♦ 

1  15.9 

.mm  m 

*♦ 

140.2 

mm  m 

*  + 

169.6 

mm  m 

*  ♦ 

205.  1 

mm  m  m 

+ 

248.  1 

m  m  m  m 

+ 

'■if'  5 

mm  m  m 

♦ 

Figure  31 


•c® 

Ef 

EC(1) 

EC  (2) 

EC(3) 

EC  (4) 

EC  (5) 

1.2 

65. 687 

66. 336 

201.431 

336.894 

472. 530 

608.267 

1.5 

67.074 

66.613 

200*  778 

336. 048 

47  1 . 526 

607.  128 

1.8 

68. 503 

65. 566 

199.991 

335. 027 

470.  31  5 

605.753 

2.  1 

69.990 

65.029 

199.043 

333.797 

463.855 

604. 094 

2.6 

71. 557 

64. 385 

197.904 

332. 315 

467.096 

602. 094 

3.  1 

73.234 

63.616 

196. 534 

330. 531 

464.976 

599.684 

3.8 

75.064 

62.697 

194.  890 

323.388 

462 . 426 

596.782 

4.6 

77.  105 

61  >60  5 

192.920 

325.  81  4 

459.360 

593.29 1 

5.5 

79.434 

60. 309 

190. 565 

322.728 

455. 680 

589.097 

6.7 

82.154 

53.780 

187.756 

319.035 

451.270 

584. 065 

8.  1 

85.395 

56.984 

184. 415 

314.627 

445.993 

578. 037 

9.8 

89.322 

54.888 

180.455 

309. 378 

439.695 

570. 332 

11.8 

94.138 

S2.462 

175.784 

303. 150 

432.200 

562.239 

14.3 

100.094 

49.679 

170. 301 

295.  791 

423.309 

552. 024 

17.3 

107.499 

46. 525 

163.909 

287. 136 

412.809 

539.923 

20.9 

116. 727 

43. 000 

156-515 

277.021 

400.469 

525. 654 

25.3 

127.999 

39. 129 

148. 045 

265.287 

386.058 

508.919 

30.6 

138.305 

34.965 

138.457 

251 . 797 

369.355 

489.421 

37.1 

144. 135 

30. 599 

127.762 

236. 461 

350. 177 

466.891 

44.8 

149.961 

26. 1 57 

1  16.041 

219.260 

328.404 

441.113 

54.2 

158.023 

21.791 

103*  468 

200.288 

304.029 

41  1.978 

65.5 

168.793 

17.665 

90. 325 

179.776 

277. 198 

379. 534 

79.3 

175.899 

13.930 

76.999 

1 58. 134 

248.266 

344.055 

95.9 

132. 690 

10.693 

63*957 

135.946 

217.831 

306.099 

115.9 

191.486 

8.009 

51-689 

113.954 

186- 745 

266. 547 

140.2 

197.278 

5-872 

40*  634 

92.975 

156. 061 

226. 592 

169.6 

204.038 

4.  229 

31*105 

73. 785 

126.925 

187*651 

205.  1 

210. 199 

3.003 

23*  238 

56.988 

100.408 

151.191 

248.  1 

21 5*400 

2.110 

17.000 

42.918 

77.316 

1  18.496 

302.0 

220. 032 

1.471 

12- 222 

31.611 

58.069 

90.450 

Table  31A 


ENERGY  IN  M1LE1 -ELECTRON  VO-TS 

yc  in  angstroms 


wc 

EC  (  6) 

EC  <  7  ) 

EC<8> 

EC  C  9  ) 

EC  (  1  0  > 

1.2 

744.073 

879.930 

1015.826 

1 151.754 

1287.708 

1.5 

742.812 

878.558 

1014.352 

1 150. 184 

1286.048 

1.8 

741.290 

876.902 

1012. 572 

1148.288 

1284.042 

2.1 

739.454 

874.904 

1010.424 

l 145.999 

1281.621 

2.6 

737.239 

872.493 

1007.831 

1 143.237 

1278.699 

3.1 

734.569 

869.586 

1004. 705 

1 139.906 

1275* 174 

3.8 

731.353 

866.083 

1000.937 

1 135.889 

1270.924 

4.  6 

727.483 

861.866 

996. 399 

1 131.051 

1265-803 

5.5 

722.830 

856. 794 

990.938 

1 125. 228 

1259.637 

6.7 

717.242 

850.699 

*984.  375 

1 118.225 

1252.221 

8.1 

710.543 

843. 387 

976.495 

1  109.815 

1243.310 

9.8 

702. 525 

834.629 

967.051 

1099.729 

1232.619 

11.8 

692.952 

824. 1 59 

955.752 

1 087.655 

1219.814 

14.3 

681.551 

81  1.676 

942. 267 

1073.232 

1204.  507 

17.3 

668.019 

796.837 

926.217 

1056. 050 

1 186.256 

20.9 

652.022 

779.262 

907. 180 

1035.644 

1 164. 561 

25.3 

633.204 

758. 541 

884. 695 

1011. 507 

1  138-866 

30.6 

61 1.200 

734.243 

858.270 

983.09 1 

1  108.571 

37.1 

585.657 

705.942 

827.409 

949.832 

1073*047 

44.8 

556.271 

673.247 

791.641 

9  11.180 

1031*672 

54.2 

522.834 

635.854 

750. 567 

866. 651 

983*  874 

65.5 

485.292 

593.610 

703.936 

815.893 

929.209 

79.3 

443.825 

546. 594 

651.726 

758.785 

867.452 

95.9 

398.923 

495.213 

594. 253 

695. 544 

798.723 

1  15.9 

351.453 

440.289 

532. 273 

626.851 

723-616 

140.2 

302.677 

383. 1 10 

467.067 

553. 956 

643.334 

169.6 

254.203 

325.41 1 

400. 454 

478. 724 

559.760 

205.  1 

207.823 

269.248 

334. 693 

403. 573 

475*  433 

248.  1 

165. 263 

216.735 

272.241 

331.254 

393*356 

300.0 

127.890 

169.715 

215.389 

264. 477 

316.620 

Table  31B 


s 


ELECTS..  C0;-C£.iT”.»TI0;J/5 ■U’A'it  Cb. 

vc  i:;  »toiG3rno;ii 


uc  ni  :,2  ,j3 


1 . 2 

. 120948 

12 

•  £64  l  6 E 

3 

• 204308 

2 

.2043-8 

1.  5 

• 145278 

12 

.  351  59b 

3 

• 2C43CE 

2 

.204308 

1.8 

•  17639c. 

12 

. 43367  b 

3 

•  204308 

c 

.204308 

2.  1 

.213948 

12 

•  539398 

3 

•204304 

2 

• 20430E 

2.6 

. 25873  c. 

12 

•  1 0262  0 

4 

•  20  4  33  8 

2 

•  2  0  4  j  C  E 

3.  1 

•  31291b 

12 

•  1613-8 

4 

•  2  0  4j  0  E 

2 

•  2  C433E 

3.8 

. 37844b 

12 

•271818 

4 

•  2  0  4  30  E 

2 

.204308 

4.6 

•45769E 

12 

. 494 1 7E 

4 

. 204308 

2 

.  2043 08 

5.5 

. 55353E 

12 

.999228 

4 

. 20430E 

2 

.204308 

6.7 

•  669  4 3c 

12 

. 22972E 

5 

•  2  C  4  3  Z  'L 

2 

•  2  0  4  2  0  E 

8.  1 

•83962E 

12 

•619338 

5 

• 2O430E 

2 

.204308 

; 

9.8 

.9791SE 

12 

•  28  331 E 

6 

. 20430E 

2 

. 204302 

< 

11.8 

.  1  1 8  42E 

13 

•64964E 

6 

. 23433E 

2 

•  2 4  3  2  E 

c 

14.  3 

•  1 43  22  £ 

13 

. 4767C  8 

7 

• 20432E 

2 

.204302 

2 

17.3 

. 1 7322b 

13 

. 38 1 57  E 

6 

. 20430E 

2 

•  2  0  4  3  C  E 

2 

20.9 

. 229438 

13 

.467178 

9 

•  2  5656E 

2 

. 2C43CE 

2 

25.  3 
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ENERGY  IN  M ILL I -  ELECTRON  VOLTS 
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48 . 565 

44. 930 

1 38. S76 

233.598 

323. 641 

423. 874 

4.  6 

49.99! 

44. 270 

137. 694 

232.057 

326.308 

421 . 780 

5.5 

51.494 

43*486 

13  6.2  79 

230. 207 

324. 605 

419.279 

6.7 

53.110 

42.556 

1 34. 588 

227.990 

32 1.961 

416.265 

8. 1 

54.887 

41.459 

132. 573 

225. 338 

3  IS. 792 

412.649 

9.8 

56. 394 

40. ! 71 

130. 1 71 

222. 1 71 

315.001 

408.319 

11.8 

59.221 

38. 670 

12  7.330 

2 1 3. 403 

310.478 

403. 143 

14.3 

61.991 

36.932 

123. 979 

213.933 

305. 896 

396.972 

1  7.3 

65.360 

34.942 

120. 043 

208 • 652 

298. 71 6 

389. 639 

20.9 

69.528 

32. 688 

1  1 5. 467 

202.446 

29 1.182 

38C.955 

25.3 

74. 726 

30. 1 73 

1 10. 1 74 

15  5.  196 

282.333 

3  70  .  7 1  9 

30.6 

81.139 

2  7.  4  1  5 

104.115 

136. 792 

272.005 

358. 721 

37.  1 

88. 1 77 

24.455 

97.266 

1 77. 140 

260.045 

244. 751 

44.8 

93.463 

21.360 

89. 635 

1  66. 1 73 

246.324 

325.622 

54.2 

97.  163 

18.219 

f  1 .28  8 

153.901 

220. 764 

310.136 

65.5 

101.385 

15. 142 

72.352 

1  40.351 

213.368 

289.373 

79.3 

107.209 

12.245 

63.035 

IPS. 793 

194.251 

266.23 1 

95.9 

113. C00 

9. 632 

53. 61 7 

1  10.43  6 

1 73. 6S3 

245.969 

115.9 

116. 790 

7.377 

44.429 

94. 73  7 

1 52.092 

214.002 

140.2 

121.697 

5.514 

35.819 

79. 22  7 

130. 104 

185.972 

169.6 

125.768 

4.  036 

28. 090 

64.433 

108.471 

157. 742 

205.1 

129.996 

2.902 

21.454 

5  1.043 

85.004 

130.320 

248.  1 

133.336 

2.  059 

1  3.996 

39.336 

69.449 

104. 741 

300.0 

136.553 

1.445 

1 1.632 

29.562 

53.353 

31.894 
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VC 

EC  <  6) 

EC  <  7) 

EC  ( 8 ) 

EC  (9) 

ECC 10) 

1.2 

526. 818 

622.942 

719. 09  1 

815.258 

9!  1.441 

1.5 

526.067 

622.126 

718.213 

814.323 

910.452 

1.8 

525. 160 

621 . ’40 

71  7.  153 

813.  194 

909.258 

2.1 

524.066 

619.949 

71  5.873 

811.831 

907.81  6 

2.6 

522. 746 

613.512 

714. 328 

810.185 

906.075 

3.1 

521.153 

61  6.  779 

712.465 

808. 199 

903.975 

3.8 

519.234 

614.689 

710.21 7 

805. 804 

901.440 

4.6 

516.922 

612.171 

70  7.533 

802.91 7 

898.385 

5.5 

514. 140 

609. 140 

704. 246 

799.439 

894. 704 

6.7 

510. 796 

605.494 

700. 322 

795.253 

890.272 

8.1 

506. 781 

601.  114 

695. 604 

790.221 

384.941 

9.8 

501.967 

595.860 

639.942 

784. 1 77 

378. 533 

1 1.8 

496.208 

589.568 

683. 157 

776-930 

870.856 

14.3 

489.332 

582.048 

675. 040 

768.256 

861 . 656 

17.3 

481.146 

573.034 

665.356 

75  7.89  7 

850. 66! 

20.9 

471 .433 

562.431 

653.832 

74  5.  5  59 

83  7. 535 

25.3 

459.955 

549.818 

640. 1 69 

730.912 

821.953 

30.6 

446.459 

534.954 

624.C36 

71 3. 592 

803. 540 

37.  1 

430. 688 

51 7. 534 

60  5.  00  7 

693.212 

781 .009 

44.8 

412.394 

49  7.  2r'S 

582. 9  7) 

669.371 

756.341 

54.2 

391.366 

473. 852 

55  7.  337 

64  1.68  5 

726.  69  7 

65.5 

367.465 

44  7.  1  1  3 

527.991 

609.816 

692.480 

79.3 

340. 665 

41 6.935 

494. 646 

573. 520 

653.385 

95.9 

311.1(0 

333-400 

457.  385 

532. 752 

609.273 

115.9 

279.171 

346.  8  19 

4  1  6.43  6 

40  7.  667 

560.251 

140.2 

245.432 

307.  799 

372. 366 

438. 789 

506. 778 

169.6 

210.962 

267.281 

326. 11 3 

337.  033 

445 . 742 

205.  1 

1 96. 765 

226. 5! 7 

278.996 

333. 773 

390-521 

248.  1 

144. 1 62 

186.973 

232.633 

280.  73C 

330-945 

300.0 

114.359 

ISC. 137 

183. 761 

229.866 

273.  1  55 
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VC 

IN  AM  GST" 

OMS 

VC 

Ml 

N2 

M3 

N4 

N5 

1.2 

.634  72  E 

1  1 

•39C36E 

5 

.23430E 

2 

•  23430E 

2 

. 20433E 

2 

1.5 

.73133E 

11 

.  53 1 2 1  E 

5 

. 20430E 

2 

•  20433E 

2 

. 20430E 

2 

1.6 

•38447E 

1 1 

•6S264E 

5 

•20430E 

2 

•  20430E 

2 

•2243CE 

2 

2.1 

. 1C697E 

12 

♦  E  63  76E 

5 

•2C430E 

2 

•  20430E 

£. 

•20430E 

2 

2.6 

. 129372 

12 

.  1  1661E 

6 

•23430E 

2 

•  20430  E 

2 

. 2043  0E 

2 

3.1 

•  1 S646E 

12 

. 16136E 

6 

• 20430E 

2 

• 2C430E 

2 

. 20433E 

2 

3.6 

•  1 S922E 

12 

•23318E 

6 

•23430E 

2 

•  20433E 

2 

. 2043  0E 

2 

4.6 

•22834E 

12 

•  34E596E 

6 

•20430E 

2 

•  20433E 

2 

. 20433E 

2 

S«5 

. 27676E 

12 

•52942E 

6 

•23430E 

2 

•  2043OE 

2 

. 2Z43ZS 

2 

6.T 

. 33472E 

12 

•37S63E 

6 

• 2043CE 

2 

. 2G430E 

2 

•2043ZE 

2 

6.1 

.404S1E 

12 

. 1 5446E 

7 

•20432E 

2 

•20430E 

2 

• 2C430S 

2 

9.8 

•4S957E 

12 

•3C30SE 

7 

•  2283  6E 

o 

• 2043SS 

2 

•2043ZE 

2 

11.8 

• 59239C 

12 

. 654  1 1 E 

7 

. 28332  E 

2 

•20433E 

2 

. 20430E 

2 

14.3 

•716Z6E 

12 

. 16459E 

8 

•42285E 

2 

•20430E 

2 

•  2043  3E 

2 

17.3 

•66598E 

12 

.49475E 

3 

•99774E 

2 

. 20433E 

2 

•  20430E 

2 

20.9 

.  U472E 

13 

. 1S492S 

9 

•39337E 

3 

•  2C430E 

2 

•2C430E 

2 

25.3 

. 1265CE 

13 

•  89  771 E 

9 

•24636E 

4 

• 2G43CE 

2 

•  2043CE 

2 

30.6 

.  1  5261  £ 

13 

•  583S3E 

10 

.22  794E 

5 

•  23430E 

2 

.23430E 

o 

37.1 

.  18101E 

13 

•42655E 

11 

•28232E 

6 

• 20430E 

2 

•20433E 

2 

44.6 

•2243 1 E 

13 

•  19  2  64E 

12 

•32646E 

7 

.  3  9  4  3  5  E 

2 

•20432E 

2 

54.2 

.22425E 

13 

•46741 E 

12 

.36316E 

S 

.  35729E 

3 

•23432E 

2 

65.5 

. 24498E 

13 

•  82 ’34E 

12 

•  52  63  1  E 

9 

•87915E 

4 

. 20432E 

2 

79.3 

•26975E 

13 

•  12S50E 

13 

.  1  1 1 34  E 

1  1 

.  3  76  72E 

6 

.230C2E 

2 

95.9 

•29363E 

13 

•  1 6569E 

'.3 

.  1  735  IE 

12 

•2305CE 

8 

• B077ZE 

3 

115.9 

•3I3S0E 

13 

•  20555Z 

13 

•  63339E 

12 

.91 763E 

9 

•  81333E 

5 

140.2 

.  33059E 

13 

•  24451  E 

13 

. 12124E 

13 

• 4C225E 

1  1 

•  1231SE 

0 

169.6 

•34579E 

13 

•C7746E 

13 

. 1 7439  E 

13 

•  304  75 1- 

1  2 

.  1  5 1  3  3  E 

1  2 

205.  1 

•36I02S 

1C 

•  3  08  32  E 

13 

•22426E 

13 

.  1  1931E 

13 

. 12605E 

12 

246*1 

.37304E 

13 

•  33345E 

13 

•  2671 6E 

13 

. 181 62E 

13 

•8I6I6E 

12 

3 00.0 

•38378E 

13 

.  3  54  7 1  E 

13 

. 33392E 

13 

•  23  634  E 

13 

. 1 5527E 

13 

VC 

1.2 

N6 

. 20433E 

: 

2 
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H7  N8  N9  N10 

• 20430E  2  . 20430E  2  .C0430E  2  .20430E 

2 

l.S 

•20430E 

2 

. 20430 E 

2 

.204 '0E 

2 

•20430E 

2 

•  2043  0  E 

2 

1.8 

. 20430E 

2 

•20436E 

2 

. 204  ^  0  E 

2 

•20430E 

2 

. 2043  ZE 

2 

2.1 

• 20430E 

2 

■ 20430E 

2 

• 20430E 

2 

.  22430E 

2 

. 2C430E 

2 

2.6 

. 20432E 

2 

•20430E 

0 

. 20430  E 

2 

. 20430E 

2 

•2043CE 

2 

3.1 

• 20430E 

2 

.  20430E 

2 

. 20430E 

2 

.  20430E 

2 

•  20430  E 

2 

3.8 

• 20430E 

2 

.  20430E 

2 

. 20430E 

2 

.  20430E 

2 

•  2043C  E 

2 

4.6 

• 20430E 

2 

.  20430E 

2 

•  234  30  E 

2 

. 20430  E 

2 

•20430E 

2 

5.5 

• 20430E 

2 

•  20430E 

2 

•  20430E 

2 

. 20430  E 

2 

•23430E 

2 

6.7 

. 20430E 

2 

.  20430E 

2 

•20430E 

2 

»  20430E 

2 

•  2043  Z  E 

2 

6.1 

. 20430E 

2 

•  23433E 

2 

. 2043CE 

2 

• 20430E 

2 

.  2Z430E 

2 

9.8 

• 20430E 

2 

•  2043  3  E 

2 

. 20430  E 

2 

. 2043OE 

2 

•20430E 

2 

11.8 

• 20430E 

2 

.20430E 

2 

. 2043OE 

2 

• 2O430E 

2 

• 20430E 

2 

14.3 

•  20433  E 

2 

•  2  3433  E 

2 

•  204  3  0E 

2 

. 20430Z 

2 

•20430Z 

2 

17.3 

. 20430E 

2 

•20430E 

2 

. 20430E 

2 

.  20430  E 

2 

•2C430E 

2 

20.9 

. 20430E 

2 

•20430E 

2 

• 2O430E 

2 

. 20430  E 

2 

. 20430 E 

2 

25.3 

.204308 

2 

.  20433E 

2 

•20430E 

2 

. 20430E 

2 

•  2043  0  E 

2 

30.6 

.  26430E 

2 

.  2043CS 

2 

. 20430E 

2 

•  20430  E 

2 

• 20438E 

2 

37. 1 

• 20430E 

2 

•  20430  E 

2 

. 20430E 

2 

. 20430  E 

2 

•  20430  E 

2 

44.8 

•  20430E 

2 

. 20430  E 

2 

• 20430E 

2 

•  2043  0  E 

2 

•20430E 

2 

54.2 

•  2043  3E 

2 

•  20430  E 

2 

.  20433E 

2 

. 2043ZE 

2 

. 2043  0  E 

2 

65.5 

. 20433  E 

2 

. 2  0430  E 

2 

. 2C430E 

2 

. 20430E 

2 

«  20430E 

2 

79.3 

•  20430  E 

2 

•  2C430  E 

2 

. 2C430E 

2 

•  2043CE 

2 

•20430Z 

2 

95.9 

• 23430E 

2 

.  20430E 

2 

•2043CE 

2 

. 2043CZ 

2 

•  2  0430  E 

2 

115.9 

• 2S656E 

2 

*  20430F 

2 

.  2  04  3  0  E 

2 

•20430E 

2 

•20430E 

2 

!40>2 

•  1 S446E 

4 

•  20430  E 

2 

. 204  3  0  E 

2 

•  204  32  E 

2 

•  20432  E 

2 

169.6 

•49773E 

6 

.  12163E 

3 

.  20430E 

2 

. 20430E 

2 

•  20430  E 

2 

205.  1 

.  16319E 

9 

. 902  52  E 

5 

.  532 1 3  E 

2 

. 2043PE 

2 

. 2043Z  E 

2 

248.  1 

•  33876E 

1  1 

. 5O400E 

8 

. 59S43E 

5 

. 6129CE 

2 

•  2043Z  £ 

2 

306.0 

. 63697E 

12 

.22061 E 

1  1 

. 71G93E 

8 

. 14639E 

6 

•23376E 

3 
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♦ 
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♦ 
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* 
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♦ 
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4i 
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* 

♦ 

* 

4> 
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* 
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4c 
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* 

*♦ 

* 
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* 
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* 
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205.  1 

*  * 

*  * 

♦ 

243.  1 

*  *  * 

• 

♦ 
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47.  143 

142. 785 

233.676 

334. 669 

430. 723 

1.5 
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142.396 
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430.044 
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427.044 
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45.483 

139.860 
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330.165 
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233.598 

328.641 
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232.057 

326.808 
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5.5 

53.229 

43.486 
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230.207 

324. 60S 
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54.340 
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134.588 

227.990 

321.961 

416.265 

8.1 

55.710 

41.459 

132. 570 

225.338 

316. 792 

412.649 

9.8 

57.406 

40. 1 71 

132. 171 
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315.001 

408.319 

11.8 

59.514 

38.670 

127.330 

218.483 

310.478 

403.143 

14.3 

62. 141 

36.932 

123.979 

213.933 

305.096 

396.972 

17.3 

65.430 

34.942 

120.048 

208. 652 

298.716 

389.639 

20.9 

69.560 

32.688 

1 15.468 

202.446 

291. 182 

380.955 

25.3 

74.766 

30. 1 73 

1  10.  174 
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282.333 
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30.6 

81.346 

27.415 

104.115 

186.  792 

272.005 

358.721 

37.1 

89.679 

24.455 

97.266 

177.  140 

260.045 

344. 751 

44.8 

94.938 

21.360 

89. 635 

166.  178 

246.324 

328*622 

54.2 

97.453 

16.219 

81.288 

153.901 

230. 764 

310.186 

65.5 

101.436 

15.  142 

72.352 

140.381 

213.368 

289.373 

79.3 

107.409 

12.245 

63.035 

125. 793 

194.251 

266.231 

95.9 

114.147 

9.  632 

53. 617 

1  10.436 

173.680 

240.969 

115.9 

1 16.879 

7.377 

44.429 

94.  73  7 

152.092 

214.002 

140.2 

122.464 

5.  514 

35.819 

79.227 

130. 104 

185.973 

169.6 

125.900 

4.036 

28.090 

64.483 

108.471 

157.742 

205.1 

130.940 

2.902 

21.454 

51.048 

88.204 

130.320 

248.1 

133.642 

2.059 

15.996 
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104. 741 

300.0 
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VC 

EC(6) 

EC  (  7) 

EC<8> 

EC(9> 

EC  ( 10} 

1.2 

526.818 

622.942 

719.091 

815.258 

911.441 

1.5 

526.067 

622. 126 

718.213 

814.323 

910.452 

1.8 

525.  160 

621. 140 

717.  153 

813.  194 

909.258 

2.1 

524.066 

619.949 

715.873 

811.831 

907.816 

2.6 

522  .  746 

618.512 

714.328 

810. 185 

906.075 

3.1 

521.153 

616.779 

712*465 

608. 199 

903.975 

3.8 

519.234 

614. 689 

710.217 

805. 804 

901.440 

4.6 

516.922 

612. 171 

707.508 

802.91 7 

898*385 

5.5 

514. 140 

609. 140 

704.246 

799.439 

894. 704 

6.7 

510.  796 

605.494 

700.322 

795.253 

890.272 

8.1 

506. 781 

601.114 

695. 604 

790. 221 

884.941 

9.8 

501.967 

595.860 

689.942 

784. 1 77 

878.538 

11.8 

496.208 

539. 568 

683.157 

776.930 

870.856 

14.3 

489.332 

582.048 

675.040 

768.256 
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17.3 

481.146 

573.084 

665.356 

757.89  7 

650.661 

20.9 

471.433 

562.431 

653.832 

745.559 

837.  555 

25.3 

459.955 

549.818 

640. 169 

730.912 
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38.6 

446.459 

534.954 

624.036 

713.592 

803. 540 

37.1 

430.668 

517.534 

605.087 

693.212 

781.809 

412.394 

497.258 

582.971 

669. 371 

756.341 

54.2 

391.366 

473.852 

557.357 

641 . 685 
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367.465 
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527.971 

609.816 

692.480 
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340.665 
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653.385 

95.9 

311.110 
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457.385 
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609.273 
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245.482 
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.000002 

0 

. 0OOO0E 

0 
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0 
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0 

. 300O0E 

0 
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e 
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0 
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3 
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1 
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e 
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.0 
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0 

248.1 
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0 
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0 

380.0 
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i 
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i 
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0 
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0 
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ENERGY  IN  MILLI -ELECTRON  VOLTS 
VC  IN  ANGSTROtlS 


WC 
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44  V  8 

200.41 5 

240.068 
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95.9 
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253. 209 
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80.804 
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9 

37  V 1 

.269952 

12 

.770422 

11 

.  18342E 

11 

. 403S7E 

13 

.884372 

9 

44.8 

V3I827E 

12 

.933522 

11 

V24S43E 

1 1 

.566513 

IS 

.126272 

10 

54  V  2 

V37239E 

12 

.125342 

12 

.333312 

1 1 

.  8C372E 

10 

. 135532 

1C 

65.5 

.433552 

12 

V 16064E 

12 

V45933E 

1 1 

. 1 I65S2 

1 1 

.231372 

1C 

79V3 

•499S0E 

12 

.235842 

12 

V64166E 

1 1 

. I7398E 

1 1 

.441322 

i: 

95.9 

.5694 IE 

12 

V  262642 

12 

V90S26E 

1 1 

.265332 

11 

.716312 

IS 

IISV9 

V64143E 

12 

. 33204E 

12 

.  I2S26E 

12 

.41 266E 

11 

.  1201  IS 

1 1 

140.2 

.713422 

12 

V4I366E 

12 

.  18393E 

12 

. S495GE 

1 1 

.226932 

1 1 

1 69  V  6 

. 78324E 

12 

VSCS2SE 

12 

.251732 

12 

.182432 

12 

.  363 1  22 

1 1 

2SSV1 

•849B8E 

12 

.602742 

12 

. 341 43E 

12 

.  189232 

12 

.  6  39  C  5  2 

1 1 

248V 1 

.909702 

12 

V73399E 

12 

.44  7  48  E 

12 

. 23999E 

12 

.  1 IC5C2 

12 

300V0 

.964502 

12 

•794952 

12 

.5 636 IE 

12 

.  345372 

12 

. 133962 

12 
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ELECTRON  CONCENTRATION/SQUARE  CENTIMETER 
VC  IN  ANGSTROMS 


vc 

N6 

N7 

N8 

N9 

N 1 0 

1.2 

.341072 

7 

. 45603E 

6 

.862962 

5 

. 16380E 

5 

.31  561 E 

4 

TVS 

V 293562 

7 

V55573E 

6 

V 1 05232 

6 

.199682 

5 

. 38392E 

4 

r.’B 

V35799E 

7 

.6783  IE 

6 

.128522 

6 

.243942 

5 

. 46851 E 

4 

avi 

V43731E 

7 

V82952E 

ft 

V | 5732 E 

6 

•29B82E 

5 

V57180E 

4 

av6 

VS3332E 

7 

V10168E 

7 

V 193062 

6 

V36698E 

5 

V  7023  IE 

4 

3.1 

V  6  569  7  E 

7 

V 1 249 9 £ 

7 

V23766E 

6 

•452222 

5 

.865572 

4 

3V8 

V80871E 

7 

. 15416E 

7 

.293662 

6 

V  5  59  59  E 

5 

.107072 

5 

4V6 

V999I7E 

7 

V 19092E 

7 

V 36447 E 

6 

V  69  57  7  E 

5 

. I3326E 

5 

3.5 

V 12400 E 

8 

.2376  IE 

7 

.454812 

6 

V87S22E 

5 

V 16690E 

S 

5V7 

VI 547  IE 

8 

V29749E 

7 

VS7126E 

6 

VI 0961 E 

6 

V21053E 

s 

•VI 

V I9427E 

8 

V37514E 

7 

V72316E 

6 

V13925E 

6 

.268392 

5 

9V0 

V24S84E 

8 

V477I6E 

7 

V92415E 

6 

V17873E 

6 

V34560E 

5 

1 IV8 

V3I400E 

8 

•613232 

7 

VI 19452 

7 

V23223E 

6 

.451 I5E 

5 

14.3 

V 405552 

8 

V79797E 

7 

V 1 565!  E 

7 

V30622E 

6 

.598372 

5 

17V3 

V 530822 

8 

V10539E 

8 

V20844E 

7 

V  4 1 1 0 1 E 

6 

V8089IE 

5 

20  V  9 

V70588E 

8 

V  I  4 1  69  £ 

8 

V  28306E 

7 

.563 42 E 

6 

.111852 

6 

23  V  3 

. 956472 

8 

. 19453E 

8 

.39 34 IE 

7 

V79203E 

6 

V 1 S89SE 

6 

30.6 

. 132S0E 

9 

•27382E 

8 

.561972 

7 

.  1  147  IE 

7 

.233112 

6 

37V 1 

V 188372 

9 

.3968 3 E 

8 

V82905E 

7 

.  I7206E 

7 

.  355182 

6 

44  V  8 

V27590E 

9 

•594892 

8 

.  12698 E 

8 

V26839E 

7 

.565652 

6 

54.2 

V4I809E 

9 

V92707E 

8 

.203382 

8 

V44C58E 

7 

.943242 

6 

65  V  5 

V6S8C6E 

9 

.150922 

9 

. 34108E 

8 

.761832 

7 

. 16355E 

7 

79.3 

.107942 

10 

V2S777E 

9 

V  604822 

8 

.  1399  3E 

8 

.320902 

7 

93.9 

. 184872 

10 

V 463462 

9 

V 113742 

9 

.274462 

8 

.653142 

7 

IISV9 

V33060E 

10 

V8782BE 

9 

V2274I2 

9 

• 577G7E 

8 

.  I4402E 

8 

140  V  2 

.615282 

10 

.175132 

10 

.483272 

9 

.  130192 

9 

.  3438  52 

8 

169 .6 

.  118292 

It 

.365282 

10 

.  1C3672 

10 

.314132 

9 

.0271 12 

8 

205.1 

V23I83E 

It 

.7880 1  E 

10 

.255962 

10 

. O0355E 

9 

•  245432 

9 

248 VI 

.454652 

1 1 

.  17272E 

1 1 

.621 I4E 

10 

.  2 1 45C2 

10 

.717332 

9 

300.0 

.869332 

1 1 

.375132 

II 

.151592 

1  1 

. 583642 

10 

•  2 1 6422 

10 
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1.2 
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♦ 

* 

* 

* 

1.5 

• 

♦ 

* 

* 

* 

1.8 

• 

♦ 

* 

* 

* 

2.1 

• 

♦ 

* 

* 

* 

2.6 

• 

♦ 

* 

* 

* 

3.1 

• 

♦ 

* 

* 

* 

3.8 

• 

♦ 

* 

* 

* 

4.6 

• 

* 

* 

* 

5.5 

• 

♦ 

* 

4c 

6.7 

• 

*+ 

* 

* 

* 

8.1 

• 

•  ♦ 

* 

* 

♦ 

9.8 

• 

*  ♦ 

* 

* 

* 

11.8 

*  ♦ 

* 

* 

* 

14.3 

• 

*  ♦ 

* 

* 

* 

17.3 

• 

*  ♦ 

* 

* 

4> 

20.9 

• 

* 

♦ 

* 

* 

25.3 

* 

♦ 

* 

* 

* 

30.6 

• 

* 

♦  * 

* 

♦ 

37.1 

• 

* 

+  * 

* 

* 

44.8 

• 

* 

♦  * 

* 

* 

54.2 

• 

* 

♦  * 

* 

* 

65.5 

•  * 

♦  * 

*  * 

79.3 

•  * 

♦ 

* 

* 

95.9 

•  * 

*♦ 

* 

* 

115.9 

•  * 

*  ♦ 

* 

* 

140.2 

•  * 

*  ♦  * 

* 

169.6 

»* 

4  ♦* 

* 

205.1 

•  ♦ 

* 

•  ♦ 

* 

248.1 

♦ 

* 

*  ♦  * 

300.0 

*  * 

*  *  ♦ 
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EC(1) 

EC(2) 

EC(3) 

EC(4) 

EC  (5) 

1.2 

21.534 

21.24) 

64. 132 

107.097 

153.092 

193. 106 

1.5 

21. 500 

21.  1 74 

64. 015 

106.945 

149.913 

192.903 

1.8 

21.645 

21.093 

63.  874 

106. 763 

149. 697 

192. 657 

2.1 

21.701 

20.996 

63. 703 

106. 542 

149.435 

192. 36C 

2.6 

21.759 

20.879 

63.493 

10  6.276 

149.  119 

192.002 

3.  1 

21.822 

20. 738 

63.250 

105.955 

148. 738 

191.569 

3.8 

21.892 

20.569 

62.952 

105.568 

148.279 

191.047 

4.6 

21.974 

20.367 

62.593 

105. 101 

147.  725 

190.418 

S.5 

22.071 

20. 124 

62. 162 

104. 540 

147.059 

189. 660 

6.7 

22. 192 

19.835 

61. 645 

103.866 

146.256 

188. 747 

8.1 

22*342 

19.491 

61.025 

103.056 

145.292 

16  7.649 

9.8 

22.531 

19.084 

60.284 

102.085 

144.134 

186.329 

11.8 

22.771 

18.602 

59.400 

100.923 

142. 746 

184.746 

14.3 

23.079 

18.037 

58.349 

99.536 

141.086 

182.849 

17.3 

23.475 

17.377 

57.  103 

97.884 

139. 104 

180.582 

20.9 

23.987 

16.  613 

55. 632 

95.924 

136.  745 

1  77.877 

25.3 

24.655 

15.  736 

53.906 

93. 607 

133.947 

174.662 

30.6 

25.528 

14. 742 

51.893 

90.332 

130.641 

1 70.854 

37.1 

26.675 

13.630 

49.  564 

8  7.  69  7 

126.756 

166.361 

44.8 

28.185 

12.409 

46.895 

84. 001 

122.218 

161.092 

54.2 

30* 174 

11.094 

43.873 

79. 751 

1  16.957 

154.952 

65.5 

32.791 

9.  715 

40. 500 

74.918 

110.915 

147.855 

79.3 

36.  161 

8.310 

36.802 

69.495 

104. 053 

139. 732 

95.9 

36.756 

6.928 

32. 832 

63. 510 

96.367 

130.548 

115.9 

37.560 

5*621 

28. 680 

57.036 

87.902 

120.317 

140.2 

39.134 

4.436 

24.466 

50. 199 

78.  769 

189.122 

169.6 

41.721 

3.408 

20.337 

43.185 

69.155 

97.  138 

205.1 

42.478 

2.  554 

16.448 

36.225 

59.326 

84. 640 

248.  1 

43.906 

1.8  73 

12.940 

29.5  79 

49. 615 

72.003 

300.0 

45.187 

1.350 

9.913 

23.491 

40.383 

59.673 
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ENERGY  IN  MILL I -ELECTRON  VOLTS 
VC  IN  ANGSTROMS 


VC 

EC<6) 

ECC7) 

EC  (8) 

ECt9) 

EC< 10) 

1.2 

236. 132 

279.  167 

322.209 

365.257 

408.309 

1.5 

235.907 

278-922 

321.946 

364.976 

408.013 

1.8 

233.635 

278.626 

321.628 

364. 638 

407.655 

2.1 

233.307 

278.269 

321.244 

364.229 

407.222 

2.6 

234.910 

277.838 

320.780 

363.735 

406. 700 

3.1 

234.431 

277.317 

320.220 

363. 139 

406.069 

3.8 

233. 853 

276.  688 

319. 545 

362.419 

405.307 

4.6 

233.157 

275.930 

318. 729 

361.550 

404.388 

3.3 

232.317 

275.015 

317.  746 

360.502 

403.279 

6.7 

231.305 

273.913 

316. 560 

359.238 

401.942 

6.1 

230.087 

272.  586 

315.  132 

357.716 

400.331 

9.8 

228.623 

270.991 

313.414 

355.884 

398.391 

11.8 

226.865 

269.073 

311.349 

353.681 

396.058 

14.3 

224.757 

266.772 

308.870 

351.035 

393.254 

17.3 

222.234 

264.01 6 

305.898 

347.861 

389.891 

20.9 

219.222 

260. 722 

302.343 

344.062 

385.861 

23.3 

215.634 

256.  794 

298.099 

339*523 

381.045 

30.6 

211.375 

252. 123 

293.048 

334. 116 

375.301 

37.1 

206.339 

246.591 

287.056 

32  7.  693 

368.473 

44.8 

200.415 

240.063 

279.  978 

320.096 

360.385 

34.2 

193.486 

232.41 7 

271. 659 

311.150 

350.343 

65.5 

185.441 

223.504 

261.940 

300.677 

339.663 

79.3 

176. 183 

213.206 

250. 674 

288*504 

326.632 

95.9 

165.645 

201.423 

237.  734 

2  74.4  75 

3  1  1 . 5  76 

113.9 

153.809 

188. 107 

223.037 

253.480 

294.351 

140.2 

140.729 

173.2  79 

206.575 

240.476 

274.884 

169.6 

126.557 

157.067 

188.443 

220. 529 

253.209 

205.1 

111.563 

139.725 

160.878 

198*850 

229. 5ie 

246.1 

96. 143 

121. 656 

148.280 

1 75.828 

204.161 

300.0 

80.804 

103.406 

1 2  7.  2 1  8 

152.049 

1  77.  751 
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ELECTrxiZJ  CONCENTRATION/ SQUARE  CENTIMETER 
VC  IN  AM GSTROMS 


VC 

Ml 

M2 

N3 

N4 

NS 

1.2 

• 12095E 

1 1 

.11 144E 

1 

. 0Z300E 

0 

.003002 

0 

.003002 

0 

1.3 

. 14627S 

1 1 

.111442 

1 

.303002 

e 

.030032 

0 

.0OOO3E 

0 

1.6 

. 1 7690E 

1 1 

.111442 

1 

•  033032 

o 

. 0C00CE 

0 

.000332 

0 

2.1 

.21395E 

11 

.11 144E 

1 

•000C3E 

0 

•oeeooE 

0 

.033002 

0 

2.6 

.2S874E 

11 

.111442 

1 

.000302 

0 

.000802 

0 

.000002 

0 

3.1 

•31292E 

11 

.111442 

1 

. 003002 

o 

• OC000E 

0 

.033032 

0 

3.6 

.3  7844 E 

11 

•  1 1 144E 

1 

.000002 

0 

.000032 

0 

•0O303E 

0 

4.6 

•43769E 

1 1 

.1II44E 

1 

•00300E 

0 

• OOO00E 

0 

.000002 

3 

3.5 

• 55354S 

11 

.1 11442 

1 

.000002 

0 

•00000E 

0 

.000002 

0 

6.7 

•66944E 

11 

•11144E 

1 

.oooeos 

0 

• 00800E 

0 

• 00300E 

0 

8.1 

.80961 E 

11 

•  1 1 144E 

1 

•00O00E 

0 

• O0000E 

0 

.000032 

0 

9.8 

•97915E 

11 

.1 1144E 

1 

. 00O30E 

0 

.303002 

0 

• 00OC0E 

0 

11.8 

. 1 1842E 

12 

•  1 1 144E 

1 

.003002 

0 

.000302 

0 

•  00003E 

0 

14.3 

• I4322E 

12 

• 11144E 

1 

.000002 

0 

.C0000E 

0 

.0030eE 

0 

17.3 

. 1 732  IS 

12 

.111442 

1 

.oeoooE 

0 

.000002 

0 

.300302 

0 

28.9 

•20948E 

12 

.111442 

1 

. 303002 

0 

.000002 

0 

.0000CE 

0 

23.3 

•2S334E 

12 

.111442 

1 

. 30O0OE 

0 

.0000 OE 

0 

.000002 

0 

30.6 

•30639E 

12 

.111442 

1 

.000302 

0 

•  0O000E 

0 

.003002 

0 

37.1 

•37CS5E 

12 

•I1144E 

1 

.111442 

l 

• 0000OE 

0 

.033302 

3 

44.8 

.44814E 

12 

•11 144E 

1 

. 111442 

1 

•  00O00E 

0 

• 0Q30CE 

0 

34.2 

•S4I98E 

12 

. 1 11442 

1 

.111442 

1 

•  0C338E 

0 

• C3C03E 

e 

65.3 

. 65S48E 

12 

• 67898E 

1 

.111442 

1 

•000002 

0 

.000332 

0 

79.3 

. 79 1 12E 

12 

• 16I45E 

10 

.11144E 

1 

• OC00OE 

0 

.003032 

0 

93.9 

.847282 

12 

.111462 

12 

. 1 1 144E 

1 

.  1  1  1 44E 

l 

.033032 

o 

115.9 

•90725E 

12 

.252242 

12 

. 1 1 144E 

1 

. 1 11442 

1 

.033002 

0 

140.2 

•93S63E 

12 

.416662 

12 

.  I  1 1442 

1 

. 1 1 1442 

1 

.303032 

e 

169.6 

•  10883E 

13 

.60  744  E 

12. 

. 1 7S22E 

9 

.  1 1 1442 

1 

. 1 1 1442 

i 

203.1 

•  1 1341E 

13 

.739392 

12 

.  1  7761 E 

12 

. 1 11442 

1 

.  1 11442 

t 

248.1 

•  1 1940E 

13 

•  879  61 E 

12 

•40699E 

12 

.  14452E 

4 

. I 1 I44E 

i 

300.0 

.  1 2452E 

13 

•  1 00202 

13 

.61 629  E 

12 

. 13648E 

12 

.  1 1 1442 

i 

Table  38C 


ELECTRON  CONCENTRATION /SQUARE  CENTIMETER 
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VC 

N6 

N7 

N8 

N9 

N10 

1.2 

.000002 

0 

•  00000  E 

0 

. 00000 E 

0 

. O0000E 

0 

•00000E 

0 

1.3 

. 00000E 

0 

.000002 

0 

• 0000OE 

0 

.000002 

0 

. 00000E 

0 

1.8 

•000002 

0 

•  000002 

0 

• O0000E 

0 

.000002 

0 

• O0330E 

3 

2.1 

.000002 

0 

.000002 

0 

. 00030E 

0 

.000302 

0 

•  3  O030E 

0 

2.6 

.000002 

0 

. 00000E 

0 

.000002 

0 

.009002 

0 

.003002 

3 

3.1 

. 00000E 

e 

. 000032 

0 

.oeo00E 

0 

.000002 

0 

.000002 

0 

3.8 

.000002 

0 

.000302 

0 

. 00000E 

0 

.000002 

0 

. 0O000E 

0 

4.6 

.000002 

o 

.000022 

0 

. 000002 

0 

• 00000E 

0 

. 3333  IE 

0 

3.5 

• 00000E 

0 

•00003E 

0 

.000002 

0 

.000002 

0 

. 00000E 

0 

6.7 

.000002 

0 

•00000E 

0 

.000002 

0 

• 0O000E 

0 

. 00000E 

0 

8.1 

•000002 

0 

.000002 

0 

. 00000E 

0 

.000302 

0 

.000002 

0 

9.8 

•00000E 

o 

.00000E 

0 

.000002 

0 

•  000002 

0 

.00000' 

0 

11.8 

.000002 

0 

•eoeoeE 

0 

.000002 

0 

. 0O00OE 

0 

.000002 

0 

14.3 

.000002 

0 

.000002 

0 

.000002 

0 

.eooooE 

0 

.000002 

0 

17.3 

• 00000E 

0 

.000002 

0 

.000002 

0 

•  0OO00E 

0 

•  000032 

0 

20.9 

•000002 

0 

.003002 

0 

. C0G02E 

0 

. 000002 

0 

• CO30OE 

0 

25.3 

•0000OE 

3 

•030002 

0 

.000002 

0 

.000002 

0 

.oooeeE 

0 

30.6 

•000002 

0 

.000002 

0 

.00e3C2 

0 

• 0O000E 

0 

.000302 

3 

37.  1 

.o0ee0E 

0 

. 000002 

0 

• 000O02 

0 

.000002 

0 

.  OO000E 

3 

44.8 

•  00030E 

0 

.000002 

0 

.000002 

0 

.000002 

0 

•eeeeoz 

3 
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GRAPH  Of  ENERGY  LEVELS  VS.  WC 


S  G  A  A  S  Kl  s  X  2  *  K  3  *  0.068  EL  *  10.9 

DONOR  CONCENTRATION  *  .5-  18/CUbIC  CENTIMETER 

TEMPERATURE  *  300  .  CD  EG R E E S  KELVIN 


LNEROY  IN  hILLI-EI  ECI'iCN  VOLTS 
WC  IN  ANGST POPS 


KC 


E  *i  E  R  G  Y 


1C.C 

20  .  C 

30.  C 

A  0  .  C 

50. C 

/  /> 

Ou  •  V. 

70. C 
H  0 .  C 
=50  .  C 
IOC  .c 
1 1  c .  c 

12C.C 
130.  C 
1*0  .C 
1  3  0  .  C 
160.0 
170.  C 
160. C 

1  9  0  •  C 
200.0 
210. C 
220 .0 
230  . C 
240  .C 
250. C 
2tC  .  C 

2  70.C 
260. C 
290  .  C 
3CC  .  C 
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"ctf) 

.c 

10.0 
20.  C 
30.  C 
40. C 
50.0 
60.  C 
70. C 
00.  C 
90. C 
100.  C 
110. C 
120.0 
130. C 
14C.C 
15C.C 
16C.C 
170. C 
180.  C 
190.0 
200. C 
210. C 
220. C 
230. C 
240.0 
250. C 
260. C 
270. C 
280.  C 
290. C 
30C.C 


-123.331 
-65.207 
-48.727 
-39.587 
-33.406 
-28.817 
-25.216 
-22.284 
-19.831 
-17.738 
-15.923 
-14.331 
-12.918 
-11 .654 
-10.515 
-9.462 
-8.540 
-7.677 
-6.882 
-6.149 
-5.46C 
-4.836 
-4.245 
-3.693 
-3.175 
-2.686 
-2.230 
-1.797 
-1 . 387 
-.998 
-.629 


EC(1) 

1 5 . 0b9 
13.729 
12.364 
1 1 . 142 
10.048 
9.072 
8.202 
7.426 
6.734 
6.119 
5.570 
5.080 
4 . 644 
4.253 
3.9C4 
3.591 
3.310 
3.058 
2.83C 
2.625 
2.439 
2.271 
2.110’ 
1 .979 
1.852 
1.737 
1.631 
1.534 
1.445 
1  .  363 
1.268 


EC(2) 

45.469 
43.054 
4  0. 5 1.  *« 
38.146 
35.914 
33.820 
31.857 
30.017 
28.294 
26  •  6b0 
25.170 
23.757 
22.435 
21.199 
20.042 
18*  9o0 
17.  34 7 
17.000 
16.113 
15.283 
1«*.  506 
13.776 
13.C95 
12.456 
11.855 
1 1 .292 
10.763 
10 . 266 
9.799 
9.360 
8 . 946 


:  EC  (3) 

75 . bb5 
72. 744 
e9. 409 
66.230 
63.201 
6  0.317 
57.572 
54.9b0 
52.476 
50.113 
47.6b8 
45.734 
43.707 
41.781 
39.952 
36.214 
36.564 
34.998 
33.510 
32.097 
30. 755 
29.461 
28.27C 
27. 120 
26.023 
24 .9n9 
24.003 

23.064 
22.172 
21 .323 
20.516 


EG  (4) 

lOo.  316 

102.585 
98.595 
94.762 
91.083 
87.552 
84.165 
80.916 
77.800 
74.814 
71.952 
69.209 
66.582 
64 . 066 
61 .656 
59.348 
57.139 
55.023 
52.998 
51.060 
49.2C4 
4  7.428 
45.728 
44.  ICO 
42.542 
4  1.050 
39.621 
38.254 
36.944 
35.639 
34.487 


EC  (5) 
136.756 
132.515 
127.958 
123.560 
119.317 
115.225 
111.279 
107.475 
103. 8C8 
100.275 
96.872 
93.593 
90.436 

87.395 
84.468 
ei .650 
78.937 
76. 326 
73.814 

71.396 
69.069 
66.S31 
64,676 
62.604 
60.60? 
58.69C 
56.644 
55.067 
53.357 
5  1.711 
50.1 26 
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ENEPGY  IN  MILL  I-ELECTP.  ON  VCl? 


a 

WC 

IN  ANGST 

ROMS 

wc 

EC  (6  ) 

EC  (  7  1 

ec  ( e  ) 

E  C  (  9  ) 

v-.’ 

.  c 

167 . 2C2 

197.653 

228. 107 

258.564 

10. c 

162 .505 

192.539 

222 . 608 

2^2. 704 

20.0 

157.441 

187.013 

216.654 

246.350 

r 

30. C 

1  52.5  37 

181 .643 

210.861 

240. 1 57 

an 

40. C 

147.790 

1  76.440 

2C5. 226 

234.123 

SO.C 

143. 195 

171.365 

199.746 

228.244, 

“*■ 

60 .0 

138.7<.8 

1  6  6 . 4  e  1 

194 .4,1  7 

222 . 518 

70.  C 

1 34.446 

1 l 1 . 722 

1  39.236 

216.940 

80. C 

130.294, 

1  57.  1C7 

164.199 

211.  509 

90. C 

126.259 

152.630 

179. 3  0  3 

2C6. 220 

100 .0 

122 . 367 

148.299 

174.545 

2C1 .070 

1 10. C 

1 18.604 

144..  9HC 

1  1 9 .921 

196.057 

12C.C 

114.96b 

140.000 

1  o  5 . 4  2  9 

191 .178 

;  - 

130.  C 

1 1 1.449 

1  3  o  .  C  4  3 

1  6  1  .  C  6  5 

166.429 

140  .C 

108.051 

132.212 

1  5  6 . 6  2  5 

1*1 .607 

■ 

150. C 

104 . 767 

1  2  r.  .  4. 9  7 

152. 70  6 

177.310 

■ 

1 6C  •  C 

101.594 

124.997 

1  4  *  .  7  0  9 

172.934 

170. C 

98.529 

121.-1C 

1  4  4. .  8  2  6 

168.676 

180. C 

95.568 

118.031 

14  1  .054 

164.534 

190.  C 

92 .707 

114.757 

137.  79? 

160.505 

200. C 

89.944 

111.394 

1  3  3  .  c  3  7 

156.566 

n 

210  .C 

87.276 

109.515 

130.386 

152.776 

220. C 

84.698 

105.540 

127. C35 

149.067 

/j 

230. C 

82.209 

102.659 

1  2  7 . 7  8  3 

145.461 

'• * 
i  • » 

240.  C 

79.805 

.  5  6c 

1  2  0  .  c  2  6 

1 4 1 .954 

250. C 

77.484 

97.166 

117.361 

1  3  6 .5  44, 

260.  C 

75 . 242 

94,  .  54s. 

1  1  4 . 6s6 

1  ?  5 . 2  2  c 

270. C 

73.076 

92.014 

111. 699 

1  32 .00? 

280. C 

70.995 

1  9.659 

1  0  .*■>  .  6  9  7 

1  2  3 . 6  6  F 

29C.C 

68.966 

e  7  .  1  9  2 

106.177 

125.819 

k 

300. C 

67.015 

c  m  .  6  r  0 

103.537 

1  2  2 . 654 

EC  ( 10) 
289.023 
282. 323 
276.091 
269.522 
263.111 
256.957 
25C.755 
244. 804 
238.999 
233.339 
227. B20 
222.439 
217.193 
212.079 
2C7.095 
202.239 
1 97.504 
192.892 
188.397 
134.013 
1 79.752 
175.597 
171.548 
167. 695 
lb  3. 764 
160.023 

156.330 

152.331 
1h9. 375 
14  6.010 
142. 732 
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ELECTRON  CONCENTRATION/ SOU  ARE  CENTIMETER 
KC  IN  ANGSTROMS 


KC 

.0 

N1 

. 34557E 

10 

N2 

.  10683L 

10 

N  3 

. 32943E 

9 

N4 

.  1C149E 

9 

i:5 

.  31253E 

a 

10. c 

. 33819E 

1 1 

.  1 1C44E 

1 1 

.  3  5  1  88  E 

10 

.  1 1  1  0  8  F 

1C 

. 34903E 

0 

20 .  C 

•  65980E 

1 1 

.228601 

1  1 

.  7 5  54  3  E 

10 

.  245032 

10 

.78752= 

9 

30. C 

. 96467E 

11 

.35 39  IE 

1 1 

. 12130E 

1  1 

.404350 

10 

.13293= 

1  9 

40.0 

.  12528E 

12 

•  4  8  Sfati  E 

1 1 

. 17263E 

1  1 

. 59 1 4  5  E 

10 

.198632 

1  0 

5  0 .  C 

.  1S245E 

12 

.623082 

11 

. 2  2962  = 

1  1 

.80359= 

1  0 

.27613= 

1C 
1  0 

60 .  C 

. 17800E 

12 

.765212 

1 1 

. 29228  E 

1 1 

. 10579E 

1 1 

.  3  72 22  F 

70 .  C 

•  20200  E 

12 

.  9 1 1 1 4  K 

11 

. 36053E 

1  1 

. 1341  IF 

1 1 

.46271  r. 

1  0 

BO .  0 

. 22450E 

12 

. 10S99E 

12 

•  4  34  2  2  E 

1 1* 

. 16600E 

1 1 

.  6  1  1  1  4  p 

1  0 

9C .  C 

. 24557E 

12 

. 12 106E 

12 

.  5  1  3  1  2  E 

1  1 

. 20156E 

1 1 

.  7  5  9  1  £ 

1  9 

100 .  C 

. 265  28  E 

12 

. 13622£ 

12 

. 59694E 

1  1 

.240901. 

1 1 

.9  5777:-- 

1 

110.0 

.28373E 

12 

.151405 

12 

. 66  5  34  E 

11 

•  2  8  4  0  5  E‘ 

1 1 

.  1  1  1  =■  8  £ 

1  1 

120.0 

. 30099E 

12 

.  1665  IF 

12 

. 77792  E 

1 1 

. 33105E 

1 1 

.13332= 

1  1 

1  3  0  .  6 

. 3171 3E 

12 

. 18 149E 

12 

.  87425  E 

1  1 

. 38186F 

1 1 

.15723= 

1  1 

1  l 

140. C 

.  3  3224  E 

12 

.  1 S  6  2  e  =. 

12 

.  97390E 

1  1 

•  4  364  3E 

1 1 

. 19359= 

15C.C 

. 34639E 

12 

.210820 

12 

.  10764  E 

12 

•  4Q4  6  7  P 

1 1 

.2  1  279:: 

1  1 

160. C 

.  35965  E 

12 

.22 506 t. 

12 

.  1  1  8 1  2  E 

12 

. 55645E 

1 1 

.244570 

1  1 

170. C 

. 37209E 

12 

•  2  39022 

12 

. 128B0E 

12 

.62163E 

1 1 

.27910= 

1  1 

1  B  0  .  C 

.  38377S 

12 

• 25260E 

12 

.  1 396  3  E 

12 

.6900 1 E 

1 1 

.  31639" 

1  1 

190 .  C 

.  394  75 E 

12 

.26581 F 

12 

.  1  5  0  5  6  E 

12 

.  76  1 4  1  E 

1 1 

.35645= 

1  1 

200. C 

.  40508  £ 

12 

.27864R 

12 

.  161 56E 

12 

.  8 356 1 F 

1 1 

. 39926E 

1  ! 

2 1 0  .  C 

.  4  1  4  8  1  E 

12 

.  2  9 1 0  7  E 

12 

.  17258E 

12 

.91237F 

1 1 

.444795 

1  1 

2  2  0  .  C 

.42400  E 

12 

.  30310 1 

12 

.  18360= 

12 

. 99 1 46  E 

1 1 

.49296= 

1  1 

230. C 

.  4  3  2  6  8  E 

12 

.  3 1 4  7  3  E 

12 

. 194561 

12 

. 10726E 

12 

.  54  378  = 

1  1 

24  0 .  C 

.44CB9E 

1  2 

. 325961 

12 

.  2054b  E 

12 

.  1  1  5  5  6  E 

12 

.597095 

1  1 

250. C 

•  44866E 

12 

.  336H0F 

12 

.21630: 

12 

.  12402F 

1  2 

.  6526?:’ 

1  1 

260. C 

.  45604  E 

12 

.  34724E 

12 

.  22700S 

12 

.  1  32621' 

12 

.71098= 

1  ! 

270. C 

.46304E 

12 

•  35  7  3 1  E 

12 

.23756= 

1  2 

.14132" 

12 

.77112= 

1  1 

2eo.c 

•  46971 E 

12 

.  36701  E 

12 

.  24  796  £ 

1  2 

. 1 50 1  2  E 

1  2 

.53343F 

1 : 

290. C 

.  47605E 

12 

.  3  76  36" 

12 

.  25323= 

1  2 

. 15*97= 

12 

.897675 

;  • 

300. C 

.4821  1 E 

12 

.  38535L 

12 

.26330=’ 

12 

.  16738E 

12 

.96  369:. 

1 1 

Table  39C 


ELECT  KON  COjJCLNTPATION/SC'J  APC  C  £  N’  TIKSTEP 
WC  If5  ANGST  r  0  S 

**C  N6  N  7  se  s’ 9  r<  iU 

.C  .S6215E  7  .29616?  7  .91150F  6  .29055E  6  .96380E  5 

10. C  . 10938E  9  • 3^  2 1 7  f  8  .106e9F  8  .3335SR  7  .10400E  7 

20.0  .2517AE  9  .EC^^L  b  .2  546AF  6  .807C2E  7  .25531F  7 

30.0  .43341E  9  .  1 0  5  3  F  9  .**5391?  6  .14607E  ?  .46690E  7 

40.  C  . 661 44£  9  .  2 1 8  35  E  9  .716R7E  8  .23433E  8  .76329E  7 

50. C  . 54  3  5 1 E  9  .317lOr  5  .1O504E  9  .  351  35E  8  .11412E  8 

60. C  .  12879E  10  .44C65L  9  .  1**952E  9  .50406E  8  .  16903E  8 

70. C  .  17035E  10  .59333:  9  .  204662  9  .70064*;  0  .23837F  8 

80.0  . 2 1 997E  10  .779631  9  .  2  73452  9  .95057E  8  .328118.  6 

90. C  .27862E  1C  .  100558  10  .  35  3 35  £  9  .12648F  9  .44290E  8 

100. C  .34730E  10  .  12756E  10  .46209E  9  .16569F.  9  .588235  8 

110.0  .42705E  10  .159648  10  .58771F  9  .21362E  9  .77045E  8 

120. C  .51P91E  10  .  1 9  7  3  9E  10  .  73350E  .9  .27275E  9  .99686E  8 

13C.C  .62389E  10  .24169  5  10  .910O8E  9  .  34A  1  9 9  .12759E  9 

140. C  .743C3E  10  .?  92632  10  .  1  1  303?  10  .43012E  9  .16169*  9 

150.0  • 977  3 1 E  10  .35  150F  10  .13794E  10  .53272F  9  .2030RE  9 

160, C  .  10277E  11  .  A 1 8  84  E  10  .  16697F  10  .65438F  9  .25295E  9 

170. C  .  1 1950E  11  .495 36 E  10  .20C59S  10  .79770E  9  .31264E  9 

180. C  •  1 3802E  11  .561862  10  .23-29E  10  .9654«E  9  .33362E  9 

190.0  . 1 5840E  11  . 67900E  10  .2P357E  10  .11607*  10  .46751E  9 

20C. C  .  1 80  70  E  11  . 78  754  E  10  .  33395E  10  .  13366E  10  .  56609E  9 

210. C  .20498E  1  1  .90616E  10  .  39098E  10  .  16466F  10  .6B128E  9 

220.0  .23129E  11  .10416F  11  .45519E  10  .19441F  10  .81815E  9 

230.0  • 25967  E  1  1  .1  1884E  1  1  .  52712F  10  .22829E  10  .969Q3E  9 

240. C  .29015E  11  .13492E  IT  .60735E  10  .26669?  10  .11480E  10 

25C.C  •  32274  E  1  1  .  1  5246E  1  1  .696392  1C  .310012  10  •  1  3  5 1  8  E  10 

260. C  . 35744S  11  .171502  11  .79480E  10  .35864?  10  .15841E  10 

270.0  .  394  25?  11  .  1  r> 2 1 0 F  1  1  .90310E  10  .41302E  10  .  18477F  10 

280. C  . 4  3  3  x  5  E  11  .  2  1  *»  305  11  .1C218E  11  .47355E  10  .2145AE  10 

290.C  • 4  74 1  1 E  11  .2  381  IE  11  .  1 1  5 14E  11  . 64  068 E  10  .24802E  10 

300. C  . 5 1 7 1 C  F  11  .26’58E  11  .12923"  11  .61481E  10  .23554E  10 
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GRAPH  OF  ENERGY  LEVELS  VS*  VC 

DONOR  CONCENTRATION  -  .  5S  18/CUBIC  CENTIMETER 
TEMPERATURE  *  77* CDEGREES  KELVIN 

ENERGY  IN  MILL I -ELECTRON  VOLTS 
VC  IN  ANGSTROMS 
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3 
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11 
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9 
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7 

.186898 

S 

•21 193E 

3 

M 

>1 STOSS 

II 

.211738 

9 

.'  2234SK 

7 

.233918 

S 

.264148 

3 
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>*aa6i9s 

11 

.262338 

9 

.279608 

7 

.294928 

5 

.33*8  IE 

3 

svt 

8734*1 

11 

.326678 

9 

• 35232E 

7 

•  3751  IE 

•41S2SE 

3 
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330388 

11 

.439308 

9 

.447818 

7 

.482218 

5 

• 53S46E 

3 
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>399388 

It 

.516668 

9 

.575158 

7 

.627948 

5 
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3 
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9 

.7481  IE 

7 
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5 
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SS3S2Z 

11 

.847368 

9 

• 98809E 

7 
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33.967 
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20.337 
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61.003 

- * 

3.  1 

-21.391 

6.671 
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-15.273 

6*442 
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54.065 

65.5 
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2.6 

22534E 

13 

29341 E 

9 

37919E 

8 

•  46892E 

7 

. 62970E 

6 
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10 
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9 
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12 
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10 
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9 
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1 1 
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13 
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10 
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12 
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11 
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10 
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4 
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9 
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ABSTRACT 


It  Is  shown  that  confinement  leading  to  substantial  subbanding 
may  be  realized  In  the  channel  region  of  a  junction  field  effect  device. 
Two  types  of  devices  are  considered:  One  having  a  doped  surface 
channel  the  other  having  a  doped  buried  channel.  Useful  approximate 
analytical  expressions  are  presented  for  the  values  of  the  subband 
energy  minima  assuming  a  simple  model  for  the  electronic  potential. 

The  validity  of  these  expressions  are  determined  by  comparison  to  a 
numerical  calculation.  Results  for  SI  and  GaAs  devices  are  presented. 

The  effects  of  a  screened  potential  on  the  subband  energies  for  a  specifi 
device  are  determined  by  numerically  solving  Poisson's  and 
Schrodinger's  equations.  The  devices  appear  to  be  Interesting 
structures  for  the  study  of  two  dimensional  phenomena  in  both  the 
bulk  and  surface  regions  of  semiconductors. 


1 .  INTRODUCTION 


Over  the  past  decade  there  has  been  considerable  study  of  two- 
dimensional  subbanding  in  semiconductor  devices  [1],  The  activity  has 
been  mostly  centered  about  inversion  and  accumulation  layers  at 
semiconductor  surfaces.  A  heterojunction  structure  has  also  been 
preposed  and  studied  [2].  We  show  here  that  there  is  another  class 
of  structures,  namely  the  junction  field-effect  devices,  which  are 
expected  to  exhibit  strong  quantum  effects  when  appropriately  designed 
[3,4,5]. 

2.  CALCULATION 

We  treat  here  two  types  of  junction  field-effect  devices,  the 
buried  channel  device  (BCD)  and  the  surface  channel  device  (SCD).  The 
BCD  (fig.  la)  consists  of  a  thin  conducting  channel  sandwiched  between 
two  p-n  junctions.  The  SCD  (fig.  lb)  has  one  p-n  junction  with  confine¬ 
ment  on  the  other  side  of  the  channel  provided  by  the  surface.  In 
either  device  the  degree  of  confinement  can  be  adjusted  by  varying  the 
gate  bias  V^.  The  nature  of  the  potential  well  seen  by  the  electrons 
in  a  homogeneously  doped  n-channel  device  is  illustrated  in  fig.  2. 

The  shape  of  the  potential  well  seen  by  the  electrons  in  the  channel  of 
the  SCD  (under  flat-band  conditions  at  the  surface)  is  obtained  by 
bisecting  the  potential  well  of  the  BCD  and  introducing  an  essentially 
Infinite  barrier  at  the  surface  [1].  When  the  applied  bias  is  low 
enough  to  allow  a  substantial  amount  of  free  electrons  to  remain  in 
the  channel  there  will  be  a  space-charge  neutral  region  in  the  center 
of  the  channel  whose  nominal  width  is  denoted  by  Wc>  When  the  sum  of 
the  built-in  and  applied  biases  is  sufficient  to  deplete 

essentially  all  the  electrons  from  the  channel  the  device  is  said  to  be 


WO  Id 


having 

channe 


In  the  "pinch-off"  condition. 

In  the  presence  of  a  confining  potential  V(z)  the  one  electron 
energies  will  be  restricted  to  discrete  values  E^  which  are  determined 
by  the  one-dimensional  Schrodinger  equation 

*.(z)  ♦  [V(z)  -  E.]4,.(z)  -  0  (1) 


where  m3  is  the  appropriate  effective  mass  for  motion  in  the  z-direction 
[6].  Because  the  potential  V(z)  for  the  SCD  and  BCD  considered  here 
are  simply  related,  it  is  sufficient  to  solve  eq.  (1)  for  the  buried 
channel  structure.  The  solutions  of  eq.  (1)  for  the  SCD  are  easily 
seen  to  correspond  to  the  antisymmetric  solutions  of  eq.  (1)  for  the 
BCD. 


We  first  consider  a  BCD  having  a  homogeneously  doped  n-region 
with  a  donor  concentration  Nd-  Assuming  the  deDletion  approximation, 
the  confining  potential  V{z)  in  the  n-region  is  given  by 


V(z) 


q2Nd 

2e  e" 
r  o 


(M 


w 


fzl  </ 


Cx2 


W‘< 

Tk 


w 

n 

<  T 


(2) 


Although  the  depletion  approximation  is  equivalent  to  neglecting  the 
effects  of  Debye  screening,  which  Is  precise  In  the  limit  of  zero 
temperature,  it  is  useful  in  determining  the  magnitude  of  the  quantum 
effects.  A  more  precise  analysis  including  the  effects  of  screening 
is  presented  below. 

Using  the  form  of  the  potential  given  by  eq.  (2)  we  apply  the 
WKB  method  to  determine  the  values  E^  In  eq.  (1).  The  result  of  this 
approach  is 
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Figure  2.  The  potential  wells  for  a  buried  channel  device  and  a 

surface  channel  device  are  shown.  Wc  is  the  conducting  channel 
width;  Wn  is  the  width  of  the  n-region;  the  p-n  junction 
built-in  potential;  the  gate  voltage;  ec  the  bulk  semi¬ 
conductor  conduction  band  edge;  and  z  is  the  dimension  in  the 
direction  of  confinement.  The  surface  channel  device  consists 
of  one  half  the  full  potential  well  with  an  essentially  infini 
potential  barrier  placed  at  z  =  0.  (a)  shows  the  devices  for 

VL  >  0  and  (b)  shows  the  devices  at  pinch-off. 
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It  is  noted  that  at  pinch-off  (Wc  =  0)  the  potential  of  eq.  (2)  has  a 
parabolic  shape  and  the  Hamiltonian  becomes  that  of  the  simple  harmonic 
oscillator.  Under  these  conditions  the  energies  predicted  by  eq.  (3) 
reduce  to  the  familiar  values  for  the  energy  of  the  simple  harmonic 
oscillator 


Ex  =  U  +  h)  *uQ  .  ‘  (4) 

For  the  SCD,  the  subband  energies  E^  may  also  be  determined  from 
eq.  (3)  where  the  value  of  W  used  in  eq.  (3)  is  understood  to  be  equal 

V 

to  twice  the  actual  surface  channel  width  and  where  only  odd  values  of 
■i  are  allowed.  This  means  that  for  a  given  channel  doping  concentration, 
the  SCD  would  be  expected  to  display  twice  the  subband  separation  of 
the  BCD  at  pinch-off.  For  W£  >  0  the  subband  separation  for  the  SCD 
is  still  larger  than  the  subband  separation  for  the  BCD  due  to  the 
increased  confinement  created  by  the  surface. 

The  Fermi  level  Ep  for  this  subbanding  system  may  be  determined 
by  considering  the  expression  for  the  conservation  of  free  carriers. 

The  carrier  concentration  for  the  -cth  member  of  the  jth  subband  set  is 


ni4  =  “j  P*j 


where  the  density  of  states  is  [6] 


aj  = 


(5) 


(6) 


with  rij  being  the  valley  degeneracy,  and  where  the  occupation  probability 

is  [6] 

P^  =  feT  £n[e”^>cj  "  EFi/feT  +  1]  .  (7) 

The  total  density  of  carriers  for  the  case  under  consideration  Is 

nT0T  "  Z  n.ij  *  NdWc  (8> 

where  Is  the  Ionized  donor  density  In  the  conducting  channel  [7]. 
Conservation  of  free  carriers  yields 

=eWfeT  .  (9) 

The  Fermi  level  is  found  by  numerical  solution  of  eq.  (9). 

Figs.  3  through  6  show  E^WKB  for  i  -  0,  1,  2,  3  and  Ep  as  a  function 
of  VI  for  n-GaAs  and  n-Si  BCDs  at  various  homogeneous  channel  doping 

v 

concentrations.  Several  observations  may  be  made  from  these  figures: 

1.  The  subband  energy  edge  is  strongly  dependent  on  N^. 

2.  The  subband  energy  edge  drops  rapidly  with  W  . 

3.  The  adjacent  subband  separations  for  W£  >  0  increase  for 
increasing  quantum  number  l  (in  contrast  to  the  results 
for  MOS  devices). 

4.  The  two  dimensional  channel  may  be  strongly  degenerate 
with  the  Fermi  level  penetrating  several  subbands  (e.g., 
see  fig.  6). 

These  observations  are  easily  understood.  Larger  values  of  cause  the 
potential  to  have  a  steeper  slope  in  the  space  charge  region  thereby 
resulting  in  a  higher  degree  of  confinement  and  hence  higher  subband 
energies.  The  increasing  separation  of  adjacent  subband  minima  with 
increasing  quantum  number  i  for  Wc  >  0  occurs  due  to  the  similarity  of 
the  well  to  that  of  a  "particle  in  a  box."  The  increase  in  the  Fermi 


Figure  3.  The  first  four  subband  valley  minima  vs.  Wc  for  a  (111)  Si 

18  -3 

BCD  doped  with  10  cm"  donors.  The  system  is  non-degenerate 
at  300K. 


level  with  Increasing  W  is  a  direct  result  of  the  low  density  of 

v 

states  in  each  subband  and  the  linear  increase  in  the  electron 
concentration  per  unit  area  with  increasing  Wc  which  is  expressed  by  [7] 


n  =  N  .W  . 
d  c 


A  numerical  analysis  has  been  performed  for  the  solution  of 

eq.  (1)  using  the  potential  described  by  eq.  (2)  to  test  in  the  present 

case  the  validity  of  the  WKB  approach.  Results  for  (111)  n-Si  with 
18  -3 

N.  «=  10  cm  and  m,  -  0.258  nr  are  shown  in  Table  I.  One  observes 
d  3  0 

that  as  the  channel  widens  some  error  appears  in  the  value  for  EqWKB. 
The  error  in  the  upper  subbands  decreases  rapidly  with  increasing 
quantum  number  i.  This  is  consistent  with  the  semiclassical  nature  of 
the  WKB  approximation. 

A  better  approximation  to  the  ground  state  energy  is  provided  by 
the  Rayleigh-Ritz  technique.  The  trial  function  was  chosen  to  be 


*(z)  - 


(z2-  a2)2  ,  | z |  £  a 


z  >  a 


where  a  is  the  variational  parameter.  The  resulting  ground  state 
energy  in  terms  of  the  dimensionless  parameter  C  is  given  by 

m  2U  2 
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where 


lies  on  the  interval  (0,1)  and  is  a  root  of  the  polynomial 


TABLE  I 


E/KB/E/Um  for  Nd  =  lol8cm’3*  m3  =  0.258  m0  -  (111)  SI. 
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For  Wc  *  0,  Eq^R  *  J  1 2/1 1  h  hwQ  which  is  approximately  4.5%  higher 

than  the  exact  value.  Comparison  with  the  numerical  results  Indicates 

that  the  error  in  the  Rayleigh-Ritz  result  decreases  with  increasing 

values  of  W  . 

c 

As  mentioned  above,  the  transition  between  the  conducting  channel 
and  the  depletion  region  is  not  abrupt  at  finite  temperatures.  To 
Include  the  effects  of  screening  exactly  one  must  solve  Poisson's 
equation  for  the  electrostatic  potential  and  Schroclinger 's  equation  for 
the  charge  distribution  self-consistantly.  Since  such  a  solution 
requires  very  lengthy  numerical  procedures  we  employ  here  a  less 
complicated  approach  wiiich  approximates  the  effects  of  screening  on 
subband  minima  energies.  The  approximation  consists  of  calculating  the 
shape  of  the  potential  well  assuming  a  three  dimensional  conduction 
band  and  a  Boltzman  distribution  of  carriers  [8].  The  resulting 
potential  is  then  used  to  numerically  calculate  the  subband  minima 
energies.  The  subband  energies  calculated  using  this  analysis  on  a 
specific  device  are  displayed  in  Table  II  and  compared  to  the  subband 
energies  for  the  unscreened  potential.  One  observes  that  the  inclusion 
of  the  screening  in  the  analysis  results  in  significantly  higher  subband 
energy  minima  for  gate  voltages  below  pinch-off.  This  effect  occurs 
due  to  the  smearing  of  charge  at  the  edge  of  the  conducting  channel 
which  gives  rise  to  a  rounding  and  effective  narrowing  of  the  potential 
well.  At  Vg  s  3.0V,  which  under  the  depletion  approximation  corresponds 
to  the  pinch-off  condition,  one  observes  that  the  screened  values  are 


TABLE  II 


Subband  Energy  Minima  (meV)  for  a  BCD:  With  screening;  (WKB); 
and  [Rayleigh-Ritz].  Wn  a  960A,  *  0.190  mQ>  T  =  300K,  *  lO^cm 

V_  (Volts) 


lower  than  the  unscreened  values.  This  is  because  with  the  more 
exact  analysis  some  free  electronic  charge  remains  in  the  channel 
even  at  »  3.0V.  These  remaining  electrons  compensate  some  of  the 
ionic  charge  leading  to  a  decrease  in  the  steepness  of  the  potential 
well . 

3.  CONCLUSION 

We  have  shown  that  strong  quantum  effects  are  to  be  expected  in 
appropriately  designed  J-FET  structures.  The  effects  are  strongest  at 
high  channel  doping  concentrations  and  for  semiconductors  having  a  low 
effective  mass.  The  SCO  exhibits  larger  quantum  effects  than  the  BCD. 

A  BCD  has  the  advantage  of  being  far  from  the  semitonductor  surface  and 
Is  not  dependent  upon  the  availability  of  suitable  insulators. 

Although  the  channel  free  carrier  concentration  decreases  with 
Increasing  confinement,  substantial  subband  separation  and  carrier 

O 

concentration  (cm'  )  are  simultaneously  achievable.  For  example,  a 

18  -3 

GaAs  n-channel  device  having  a  donor  concentration  of  5x10  cm  and  a 

O  12  -2 

channel  width  of  100A  will  contain  5x10  electrons  cm  .  Under  these 
conditions  the  separation  of  the  lowest  two  subbands  will  be  42.4  meV 
for  the  buried  channel  device  and  68.3  meV  for  the  surface  channel  device. 

The  magnitude  of  the  subband  separations  appears  to  be  adequate  for 
experimental  investigations  using  the  transport  and  optical  techniques 
which  have  been  successfully  employed  in  studying  MOSFETs.  Fabrication 
of  BCD's  and  SCD's  appears  to  be  within  the  scope  of  current 
semiconductor  device  technology. 
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